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Western Spirit in N. E. L. A. Reports 


O THE central-station industry the Pasadena con- 

vention of the N. E. L. A. has contributed, among 
the other things that have always come from such meet- 
ings, one far-reaching influence. It has recorded and 
made available an interpretation of the spirit of the 
West in a language filled with evidences of opportunity 
and development which the engineer, the central-station 
executive and the financier interested in the welfare of 
the central-station business can understand. This year 
many of the vital reports have been compiled by Western 
engineers and commercial men, and in these reports 
they have not only painted the pictures of work done 
and to do but have given fundamental facts on which 
this work has been based and must*in the future be 
based if electric service is to extend farther and farther 
into the fertile regions hardly explored in that great 
empire west of the Rockies. In the address of Pres- 
ident Ballard and the reports of the public policy 
committee, the water-power development committee and 
others which were presented in the ELECTRICAL WORLD 
last week, and in the discussions on reports of some of 
the technical and commercial committees that are 
presented in this issue, there is a Western viewpoint 
that will be inspiring to central-station men in other 
sections of the country. S. M. Kennedy’s ideals of 
service and A. Emory Wishon’s self-interest plan 
applied to utility financing have made an indelible 
impression. A wide application of the principles 
involved will go a long way in helping the public to 
realize that the central station is a community builder 
as well as a public servant. 





rhe Washington Conference 


NE hundred thousand engineers and forty-four 
engineering bodies are to be represented at the 
rganizing conference of technical societies which will 
eet in Washington next week. Such widespread par- 
icipation in the meeting is ample testimony to the 
tency of the idea that underlies it. That idea we 
ke to be the very simple and human one that it is 
me for the engineer to assert himself in a way for 
hich the technical associations do not provide. Class 
‘rregation is foreign to the spirit of American insti- 
ions, but none the less there exists a field of service 
ocial, political, nationally constructive, broadly intel- 
ual—in which an enlightened self-interest impels 
ry considerable body of men to take a collective part. 

‘ engineers of America have long been a considerable 

vy of men, but never yet have they taken such a part. 
oy the comparison of views and the thrashing out of 
‘rences the Washington conference can remodel any 
ting body—and there are two that afford the oppor- 
y—or call into being a new one to meet the need, 
providing engineers both with a means for exer- 
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cising a beneficent influence on the current of public 
opinion and with an aid to legitimate self-advancement, 
from it an epoch in the annals of engineering will date. 
Whether such a body shall be founded on the plan of 
individual, voluntary membership or on membership 
entailed automatically by the fact of belonging to a 
technical society is a non-essential which the conference 
or those whom it represents must work out. What is 
essential is that the new body, if it shall be born, shall 
have behind it a united army in which the wisdom of 
the veterans, the strength of the seasoned troops and 
the enthusiasm of the recruits shall combine to make 
an invincible esprit de corps, with unselfish public 
service the great object in view. 





Electrical Price Policy 


RICE policies in the electrical industry have not 

kept pace with the growing importance of the elec- 
trical business among the fundamental industries of 
the country. No doubt this is partly due to the fact 
that every electrical man is imbued with the belief that 
electricity must always do things cheaply. This is not 
quite true. There are cases where cost is a secondary 
consideration and quality of results is primary. More- 
over, in the electrical industry the men who make the 
prices are the salesmen of the business, who more often 
represent the point of view of their customers than the 
viewpoint of their own company. This has been one of 
the factors that have kept the electrical industry prac- 
tically free from profiteers in the recent scramble to 
“boost” prices. To that extent the system is commend- 
able. However, if business is now to enter on a period 
of narrower margins of profit, as many think it will, 
a change in methods of determining and quoting prices 
seems necessary so that the man who makes the sales 
will be able to maintain and stimulate a demand for 
goods of high quality. 





Emmet as an Engineer 


S AN engineer William LeRoy Emmet, to whom the 
Edison medal was awarded last week for achieve- 
ments in invention and developments in electrical appa- 
ratus and prime movers, as reported elsewhere in this 
issue, represents a rare type to whom the electrical 
industry owes much. For thirty-three years he has 
worked earnestly and enthusiastically toward one end, 
the mastery of the obstacles that lie between engineering 
theory and its practical application. In this work he has 
shown tenacity and fearlessness, his inward conviction 
of success and his practical knowledge of operating 
conditions enabling him to weather discouragement. 
Apparent failure in principle only led Emmet to study 
details, for in his fullness of knowledge of these details 
he has perfected the fundamentals. In the analysis of 











1232 


faults, mechanical and human, Mr. Emmet is a master 
worker. Although said to have been a dull student as 
a boy, he has through untiring energy and diligent 
application of his faculties not only overcome such a 
handicap, if it did exist, but injected into engineering 
thinking methods that will bear close study and exten- 
sive imitation. To offers of large salaries and positions 
of executive importance such as men of lesser ability 
have succumbed to Mr. Emmet turned a deaf ear, pre- 
ferring to remain in the depths of unsounded engineering 
problems rather than assume the direction of more 
certain and better explored endeavors. Mr. Emmet has 
never been an investigator on paper, but as an observer 
and analyzer of deficiencies of design he has, like a great 
physician, diagnosed troubles where others have failed ; 
and in this work he has never shown the slightest fear 
in departing from regular practice. His present work 
on the mercury-vapor turbine is an example which prom- 
ises to revolutionize steam-electric plant practice with 
economies beyond the fondest dreams of his co-workers 
in this field. 





Economies Through 
Standardization 


HROUGH all the trying experiences of the last year 

or two central stations have maintained a remark- 
ably high grade of service. This is, of course, the chief 
function of the utilities, and the character of service 
must be jealously guarded. Most of the companies, 
however, are facing a most serious problem in financing 
sorely needed additions and maintenance construction 
work. The danger lurking in this state of affairs is 
dwelt upon by the electrical apparatus committee of the 
National Electric Light Association, whose report is 
abstracted rather fully in this issue. The situation must 
be brought to the attention of regulatory commissions 
so forcefully that no one shall misunderstand the neces- 
sity for relief measures. In the meantime every effort 
should be made to guard the good name of central-sta- 
tion service. 

The committee urges the importance of standardiza- 
tion of such a nature that it will not interfere with 
progress. This matter is of particular importance in 
these days of high prices, and the success which has 
already been attained by the elimination of unnecessary 
transformer ratings is worthy of careful consideration. 
Manufacturers say that transformer price increases 
would have been 30 to 40 per cent greater had the 
standards not been adopted. 

Of timely interest is that part of the report devoted 
to automatic operation. While considerable information 
is available showing the economy of automatic operation 
in electric railway practice, central stations have not 
adopted it extensively. The cost of manual operation, 
however, has risen to such a degree that central stations 
should now consider fully the possibility of automatic 
and remote-control apparatus for their systems. The 
committee reports that 500-kw. automatic motor-genera- 
tor substations are soon to be installed both in a three- 
wire direct-current system and in an industrial plant. 
Small automatic hydro-electric plants are also being 
built and data should soon be available concerning their 
operation. Details of some of these were presented in 
the Feb. 28 and April 10 issues of the ELECTRICAL 
WORLD, pages 477 and 827. 

An important activity of the committee has been the 
consideration of the proposed National Safety Code in 
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co-operation with the Bureau of Standards. Apparently 
there has not been full agreement in the matter of the 
fire hazard of oil-filled apparatus. There does not appear 
to be evidence that the hazard is great, but the subject 
needs further investigation in order that the operating 
companies shall not be unnecessarily hampered by dras- 
tic commission rules. 

On the plan of subdividing its membership geo- 
graphically, which was instituted this year, the commit- 
tee reports favorably. This plan resulted in fuller 
participation in committee activities by the forty-five 
individual members. 





Findings of N. E. L. A. Prime-Mover 
Committee 


Dp of the technical events of the year now generally 
recognized among central-station engineers is the 
presentation of the report of the National Electric Light 
Association’s committee on prime movers. No other 
committee keeps in better and closer touch with the 
developments of its subject or furnishes a greater vol- 
ume of practical information. The work of the com- 
mittee this year does not fall behind that of its prede- 
cessors. Its study of the steam turbine is perhaps the 
most important part of its task. As turbines have 
steadily increased in output they have gained in effi- 
ciency, but at the cost of constructional difficulties of 
no insignificant order. At the present moment the 
committee believes that about 30,000 kw. is the maxi- 
mum size to be considered at all standard for single- 
shaft machines, although a single unit 50 per cent 
above this capacity is now in operation. For greater 
outputs practice is tending toward compound turbo- 
generators in which the total stages of expansion are 
divided between two or more mechanical units linked 
only electrically. 

Just what the final economic relation is between such 
a combined unit and several single-shaft machines of 
the same aggregate output remains yet to be seen. The 
tests of some of the compound generators look remark- 
ably well, but it is not yet clear whether in practical 
operation there is any real gain or whether the test 
conditions are equally favorable to the things compared. 
Whether, let us say, 60,000 kw. in one composite unit 
or two independent ones gives the better mechanical 
condition is still uncertain, for in fact it is the mechani- 
cal problems in these large outputs which really are 
grave matters for concern. There have been several 
serious failures in large units, due in the main to vibra- 
tion of the wheel structure already worked at high stress 
and eventually vielding to fatigue. At the high speeds 
and stresses in use dynamic balancing becomes increas- 
ingly necessary and may have an important bearing on 
safe operation. Incidentally it is subject for congratu- 
lation that the engineering division of the National 
Research Council is taking up the matter of fatigue of 
metals to improve conditions in their use. 

Another phase of the committee’s investigations deals 
with the condenser. It is pointed out that the education 
of station operators in the proper handling of con- 
densers and auxiliary apparatus and in the analysis of 
their performance is a matter too important to be over- 
looked. It is just here that care may actually determine 
the economical operation of the plant. There is a limit 
with any given turbine design to the vacuum which can 
be advantageously used, while up to this limit there is 
material gain, so that turbine and condenser cannot be 
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considered apart but must be regarded as a thermo- 
dynamic unit. An interesting sidelight on condenser 
difficulties is shown in a brief report to the committee 
regarding the resistance of condenser tubes to corro- 
sion, bearing particularly on the structure of the metal 
as related to its final endurance. 

On the other side of the turbo-generator lie the boil- 
ers with economizers and superheaters, and at the 
extreme end of the line are the furnaces and their feed- 
ing apparatus. The tendency toward large boilers, long 
delayed in this country, has been rapidly increasing of 
late, so that units of 1,000 and 1,500 nominal horsepower 
or even larger are becoming common. Pressures, too, 
have increased, but since the last report there is little 
to add in the way of experimentation. It must be agreed 
that boilers and turbines can be developed for much 
higher pressures than those now in use. The limitation 
seems to come from final temperature rather than pres- 
sure, and this limit probably lies below 800 deg. Fahr. 
as the result of both pressure and temperature. The 
difficulties of the higher pressures lie perhaps more in 
the piping and auxiliaries than in the boilers and tur- 
bines, and how the effect of this limitation will bear on 
the distribution of temperature as between superheat 
and pressure is altogether indeterminate. At present 
the tendency seems not to be over 250 lb. and 300 Ib. 
per square inch (17.5 kg. to 21 kg. per sq.cm.) as to 
pressures and to build up the rest of the safe tempera- 
ture for superheating. 

One important feature noted in the committee’s re- 
port is that on the whole superheaters give a remark- 
ably small amount of trouble, which is an encourage- 
ment to their more extensive use. The whole question 
of their employment is that of the most economical 
source for the heat necessary to push the feed water 
to its final temperature. At present practice varies 
widely, running all the way from depending wholly on 
available exhaust for feed-water heating to extensive 
use of economizers helped out by what exhaust may be 
available. 

Returning to the furnaces, there has not been much 
to be added with respect to the ordinary stoking de- 
vices handling good fuel. There has been much prog- 
ress, as we have often indicated in these columns, in 
the burning of low-grade coals and lignite. With proper 
furnaces and stokers, both chain-grate and underfeed, 
good boiler efficiencies have been maintained with a 
decidedly mean quality of fuel running between a little 
over 7,000 B.t.u. and a little over 9,000 B.t.u. per pound. 
In the present state of fuel supply these data are im- 
portant. The day has passed when one can figure on 
the use of first-class steam coal as general practice. As 
a corollary to this subject the use of pulverized fuel is 
beginning to assume considerable importance. Pow- 
dered coal in quantity has been successfully piped a 
distance as great as 2,000 ft. (600 m.) from the powder- 
ing plant; but the present tendency is to powder on the 
pot. Where this is done the boiler plant is pushed 

illy up to its normal efficiency and the utilization of 
he fuel is excellent. Just how far the process can be 

ade available will in the long run depend on its bear- 
ng on the use of low-grade fuel, a subject which has 

t yet been thoroughly worked out, although the out- 

ok is somewhat favorable. At all events the furnaces 

' burning powdered coal are similar enough to those 

ed for oil firing to make a change-over a far less seri- 

s matter than when using ordinary coal. As we 

ve frequently intimated, the use of fuel oil is not a 
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matter of engineering but of sheer commercialism. As 
a fuel it is excellent and easily applied, but the question 
of cost is an entirely different story, particularly whep 
one looks a little to the future. 

Finally, passing from these matters of combustion to 
the utilization of the “white coal” of which the supply 
is perpetually renewed, one of the very striking im- 
provements of the last decade has been in the design 
and construction of large water turbines. Single water- 
wheels of 40,000 hp. capacity have already been in- 
stalled, while bigger ones are under consideration. 
What is more, the efficiency obtained, due to size, care 
in design and fine finish of the working parts, has 
reached a point far beyond anything which could have 
been predicted at the beginning of the century. Hy- 
draulic efficiencies from water to generator terminals 
very close to 90 per cent have already been recorded. 
Most of the advance has been made in turbines of the 
Francis type, which are now in use up to heads of 
many hundred feet. The impulse wheel, the mainstay 
of hydro-electric plants in their earlier development, 
has, however, not been left unimproved. It has been 
increased in size to a maximum of 15,000 hp. With 
these splendid possibilities in the use of large and 
efficient units in hydro-electric work, the possibilities of 
efficient development, particularly where long storage is 
necessary, are vastly increased. 





Equalization of 
Load Factor 


QUALIZATION of load factor is a problem of 
such importance that every widespread power 
distribution system must of necessity seek its solution. 
In this issue it is discussed in an interesting way 
with reference to a plant at Pine Bluff, Ark. This 
plant is not a large one, the connected load being 
only a few thousand horsepower, with about 250 miles 
(400 km.) of distribution line operated at from 33,000 
volts to 2,200 volts. A particularly striking feature 
of the system is that its situation and the industrial 
conditions of the territory it serves lend. themselves 
readily to equalization of load throughout the year, 
gaining in a small territory in a limited way the 
objectives which must be sought whenever a wide- 
spread distribution from a large station is attempted. 
It happens that in this part of Arkansas there is 
an irrigation pumping load for the rice fields through 
the spring and summer. In autumn and early winter 
this load is replaced by cotton ginning and the rest 
of the year by the cottonseed-oil mills, which furnish 
a ready market for power. These three loads, coming 
virtually in suecession, enable the year’s business to 
be kept at a fairly steady level, taken, of course, in 
connection with the miscellaneous power and lighting 
on the system. There are more than fifty motor-driven 
irrigation wells for this purpose, serving a total area 
of nearly 7,000 acres (2,800 hectares) of rice fields. 
As the pumping load falls off the cotton gins begin 
to come on, a 1,000-kw. connected load altogether, 
with an all-day call for power. As the cotton is 
ginned and this load diminishes the cottonseed mills 
start up, running from midnight Sunday to midnight 
Saturday, with an almost continuous and steady load. 
The sequence gives in a small region an extremely 
good opportunity to obtain efficient use of the generat- 
ing plant. A widespread system diversity of load 
with respect to season can be sought on a larger scale 
and with similar good results in the yearly load factor. 





Martin J. Insull 


who was elected president of the N. E. L. A. 


at Pasadena last week, is responsible for the 


administration of one of the most extensive utility investment and management 
organizations in this country 


YINCE 1912 Martin J. Insull, as vice-president 
.) of the Middle West Utilities Company, has had 

executive charge of the management of public 
utility properties in sixteen states. While these 
properties extend from Maine to Oklahoma, the 
company’s holdings are heaviest in the Mississippi 
Valley. Approximately five hundred communities 
are served by this far-spreading organization, 
which embraces no less than thirty-two subsidiary 
companies. Mr. Insull is one among not a few 
engineers or utility executives who, born in Europe, 
came to the United States early in the electrical 
era and grew up with the industry. He was born 
in Reading, England, on Sept. 18, 1869, and spent 
a few years in the telephone business before he 
left that country for America, which was in March, 
1887. His brother, Samuel Insull, now president 
of the Commonwealth Edison Company, had pre- 
ceded him by six years, and Martin Insull’s first 
connection in this country was with the Edison 
Machine Works at Schenectady, N. Y., where his 
brother was secretary and treasurer and Mr. Edi- 
son’s representative in charge of its general man- 
agement. Martin Insull remained in Schenectady 
until 1889, resigning to enter Cornell University, 


where he took the course in mechanical engineer- 
ing. Upon graduation in 1893 he became a partner 
of Sargent & Lundy, and five years later organized 
the Martin J. Insull Company to act as manufac- 
turers’ agents. About a year later, when this busi- 
ness was turned over to the General Incandescent 
Are Light Company of New York, Mr. Insull be- 
came vice-president and general manager for that 
firm and for the New York Electric Equipment 
Company. In 1902, when the former company was 
acquired by the General Electric Company and the 
plant moved to Pittsfield, Mass., Mr. Insull became 
president. When the Stanley G. I. Manufacturing 
Company was formed, through the merger of the 
General Incandescent Are Light Company with the 
Stanley Company, he was elected second vice- 
president in charge of its Middle West business, 
with headquarters in Chicago. In 1906 he resigned 
that position to take charge of the gas, electric 
lighting, water and railway properties in and around 
New Albany and Jeffersonville, Ind. These prop- 
erties in 1912 were taken over by the Middle West 
Utilities Company and Mr. Insull was made its 
senior vice-president. He is also a director of the 
Public Service Company of Northern Illinois. 














The N.E.L.A. 


. wa ** 


Convention 


at Pasadena 





Four sessions were devoted to gen- 
eral topics. President Ballard’s address 
and some of the committee reports of 
the first two sessions were abstracted 
in last week’s ELECTRICAL WORLD. The 
remaining reports are abstracted in the 
following pages: 


chairman. 


Public 
chairman. 


Lee H. 
Insurance, E. J. 


Constitution and Bylaws, W. C. L. 


Company Sections, F. 
Safety Rules, W..C. 
Information, 
Co-operation in the 
Newbert chairman. 

Fowler chairman. 


Eglin Accident Prevention, Charles B. Scott 
chairman. 
A. Birch chairman. Sale of Company Securities, George R. 
L. Eglin chairman. Jones chairman. ; : 
: a F Education, Fred R. Jenkins chairman. 
John F. Gilchrist Lamps, Frank W. Smith chairman. 


Stliesman’s Handbook, I Lungaard 
chairman. 
Advertising and 


Gibbs chairman. 


Electrical Industry, 


Publicity Bureau, L. D. 





HE forty-third convention of the National 

Electric Light Association, which was held at 

the Hotel Huntington, Pasadena, Cal., last 

week, will long be remembered by those who 
attended it for the lavish, varied and original enter- 
tainment provided. A precedent has been set which will 
be hard to surpass even at Hot Springs, Ark., where 
the convention is likely to be held next year. 

Besides the technical and industrial application 
reports, which were unusually good this year, there 
were several subjects discussed that stood out above 
all others. These were water-power development, 
service, rewards for efliciency, trend of regulation, elec- 
trification of railroads, public policy, public information, 
co-operation in the industry and sale of company securi- 
tes. 

Considerable reorganization was recommended that 
will make the association still more useful. Chief 
among the changes were the constitutional amendments 
broadening the membership of committees, the forma- 
tion of a Public Relations Section, a technical advisory 
committee and a hydro-electric prime movers commit- 
ee, the nationalization of the Technical and Commercial 
Sections, making the Vehicle Section a division of the 
/ommercial Section and placing the Accounting Section 

n a par with other sections, and establishing a South- 
estern Geographic Section. Some of these changes 
wait the final indorsement of the executive committee. 

The Public Relations Section, which will be formed 

company executives, will consider principally public 

ility finances, public information, co-operation in the 

lustry and regulatory laws. The chairman is J. E. 

vidson, Nebraska Power Company, Omaha. The 

ier new section chairmen are: Technical Section, I. 


E. Moultrop; Commercial Section, M. S. Seelman, and 
Accounting Section, J. C. Van Duyne. 

Prof. Elinu Thomson is chairman of the new tech- 
nical advisory committee, to be assisted by Dr. E. A. 
Kennelly, professor of electrical engineering at Harvard 
and the Massachusetts Institute of Technology, and Prof. 
Charles H. Scott of Yale. To meet the needs of hydro- 
electric companies better subjects appertaining to them 
will be divorced from the prime movers committee and 
will be handled in the future by a hydro-electric prime 
movers committee, of which Markham Cheever, Utah 
Power & Light Company, has been asked to become 
chairman. 


MARTIN J. INSULL ELECTED PRESIDENT 


For the term 1920-1921 the following officers were 
elected: President, Martin J. Insull; first vice-president, 
M. R. Bump; second vice-president, F. W. Smith; third 
vice-president, Walter H. Johnson; fourth vice-pres- 
ident, F. T. Griffith; treasurer, H. C. Abell. 

In last week’s issue of the ELECTRICAL WORLD, besides 
a general summary of the convention proceedings, 
abstracts were printed of President Ballard’s address 
and of the addresses of the retiring section chairmen, 
as well as of the reports of the committees on public 
policy, water power, and electrical resources of the 
nation. The papers of S. M. Kennedy on “Service,” 
Commissioner Edgerton of California on “Rewards 
for Efficiency” and Commissioner Jackson of Wisconsin 
on “Trend of Regulation” were also summarized, as was 
the report of W. H. Blood, Jr., insurance expert. 

The province of the Society for Electrical Develop- 
ment in popularizing the electrical industry and educat- 
ing the public was emphasized by J. M. Wakeman, man- 
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ager of the society, who pointed out the advantage of 
having a neutral organization to supervise a co-opera- 
tive campaign. 


CONSTITUTION REVISED TO HARMONIZE WITH NEW 
ORGANIZATION PLAN 


Working with the special committee on organization, 
the committee on constitution and by-laws, William C. L. 
Eglin chairman, has rewritten the association constitu- 
tion to agree with the reorganization plan. The new 
constitution and by-laws have been recommended to the 
executive committee for 
adoption and will be sub- 
mitted to the convention. 
To finance the expense of 
the enlarged activities of 
the association a change 
in the dues has been made. 
Provision has been made 
for a technical advisory 
committee with which the 
technical committee may 
consult regarding  re- 
search to be carried out. 

A committee consisting 
of H. C. Abell, I. E. Moul- 
trop and Guy Talbott was 
appointed to consider the 
proposed changes and sug- || M. 
gestions and later. re- 
ported as follows: 

“In consideration of the 
water-power committee’s 
report and bearing in 
mind present regulation, 
needed financial support 
of the industry and in- 
creased cost of conducting 
business, our study of the 
changes has led to the 
belief that to secure maxi- 
mum service from the or- 
ganization at the mini- 
mum expenditure of 
money and labor the re- 
vision should be adopted.” 

The motion was carried 
unanimously. 


R. BUMP 


Chief Engineer 
Doherty & Co. 


Henry L. 





WALTER H. JOHNSON 
Vice-President 


COMPANY SECTIONS ee een <7 


Following the adoption 
at the last convention of 
the amendment to the con- 
stitution which provided 
more liberal membership conditions for the company 
sections, the company sections committee, F. A. Birch 
chairman, organized a number of sub-committees and 
immediately instituted a comprehensive campaign for 
the reorganization of those sections which had disbanded 
during the war period. The results of this campaign 
were somewhat disappointing. The former sections 
have not generally responded to the committee’s solici- 
tations. There are at present only twenty-three active 
company sections, an increase of only four in a vear. 


SAFETY RULES 


The work of the committee on safety rules, W. C. L. 
Eglin chairman, involved a survey of the country. This 
is still under discussion. It was particularly urged that 
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there be national action, and the hope was expressed 
that the Pacific Coast would participate fully in this 
work and not develop rules of its own. 


STATE BUREAUS OF PUBLIC INFORMATION ESTABLISHED 


In carrying out the work of the committee on public 
information, John F. Gilchrist chairman, it was deemed 
desirable that efforts should be conducted on broad lines 
in which all utilities could join on equal terms, each 
state selecting a committee to direct the plan, the chair- 
man of which should be the public utility man in the 
state best fitted to conduct 
such work without regard 
to the particular utility 
with which he was con- 
nected. Visits were made 
to and _ correspondence 
carried on with utility 
men in the various states, 
with the result that com- 
mittees have been formed 
in Indiana, Kentucky, 
Ohio and Nebraska and 
preliminary steps looking 
to such action have been 
taken in Iowa, Wisconsin 
and Texas. The work of 
the Illinois committee, 
formed in April, 1919, has 
proved very successful. In 
adopting its policy this 
committee recognized 
that, though in tendering 
a news service relating to 
public utilities to news- 
paper editors it might be 
looked upon with 
picion, yet if the matter 
was fair, had good news 
value and was informative 
and not argumentative, 
the newspapers could be 
depended upon to print a 
sufficient amount to war- 
rant the effort. This ex- 
pectation proved to be cor- 
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sus- 





rect. In starting the is- 

FRANKLIN T. GRIFFITH suance of the news matter 
rr, ee a letter was sent out to 
all newspapers in the 

_—! state, about 900 in num 


ber, advising them of the 
formation of the commit- 
tee and its object. As a 
result of this work, which has been going on for a year, 
the committee has in its files clippings from about 300 
papers, aggregating 21,000 column inches of matter. As 
only 300 of the 900 papers in the state were subscribed 
for by the committee, it is assumed that the total would 
exceed 60,000 column inches. To meet the expenses ot! 
this committee a subscription was asked from the large: 
utilities in the state, based upon one-two-hundredth 
per cent of their annual gross revenue. Four calls fo 
this amount have been made, aggregating over $20,000 


CO-OPERATION IN THE INDUSTRY 


In its report the committee on co-operation in th« 
electrical industry, Lee H. Newbert chairman, summar- 
ized the various co-operative movements and included « 
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detailed account of the work of the California Electrical 
Co-operative Campaign. Reference was made to the able 
work of the Society for Electrical Development and its 
staff, to the Jovian Order, to the National Association 
of Electrical Contractors and Dealers and to the Com- 
mercial Section of the N. E. L. A. In addition to these 


four national movements, the committee also recognized 
the co-operative promotion work done by the National 
Electrical Supply Jobbers’ Association, the Conference 
Club, the various manufacturers’ associations and others 
The work the California 


both nationally and locally. 
Electrical Co - operative 
Campaign has conducted 
since the plan was ap- 
proved and launched by 
the executive committee 
of the N. E. L. A., Pacific 
Coast Section, at the 
Riverside convention in 
1917 was outlined by the 
committee in great de- 
tail, mention being made 
that the fund subscribed 
annually to the movement 
has grown from $12,400 
in 1918 to $27,000 in 1920. 
Finally the committee 
stated as its opinion that 
to obtain the best results 
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Fowler chairman. It is thought that this has been due 
to the fact that the reduction in premium rates has not 
kept pace with the rapid improvement in fire risks, and 
the committee recommends that all sub-committees of 
the various geographic sections of the National Electric 
Light Association should take up the matter of their 
rates with the various geographic insurance boards. The 
ratio of loss to the amount of insurance paid is about 
thirteen times as great for the small-city, group-utili- 
ties company as for the large city. This emphasizes 
the great opportunity that exists for reduction in the 
cost of insurance for 
those companies which 
have not yet replaced the 
old type of construction 
with the modern fireproof 
type. 

Supplementing the re- 
port of the committee is 
a paper by J. G. Reese on 
“Does Insurance Receive 
the Attention It De- 
serves?” The author 
points out the extent to 
which _ this important 
financial feature has been 
neglected or at best has 
received half-hearted at- 
tention. 
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by states or groups of Gee The committee on acci- 
states as may best suit || | dent prevention, Charles 
local conditions to carry B. Scott chairman, pre- 
on active field work; sec- pared detail reports on 
ond, national co-ordina- equipment for testing 


tion and co-operation. 

In the discussion on the 
committee’s report M. S. 
Seelman the Brooklyn 
(N. Y.) Edison Company, }| 
pointed out that while the 
central station was the 
natural channel for ap- 
pliance sales in early days, 
contractor - dealers have 
increased in number and 
improved their business |! M. 
methods so that they can 
be relied on almost en- 
tirely now. W. E. Robert- |! en : 

Robertson Cataract 
Buffalo, N. Y., 
iid that the jobbers ap- 
oved of nationalizing 

California campaign. 

suggested that such an 
ranization could popularize utility securities and em- 

size their stability. In this work he offered the 
peration of the jobbers’ association and urged that 

e jobbers be appointed to the national association’s 
nmittee on co-operation, 
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INSURANCE RATES Too HIGH 

hat premium rates on stations, substations and other 
Property of the modern fireproof type of construction are 
\ much higher than they should be is the conclusion 


drawn by the report of the committee on insurance, FE. J. 


chairman 
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gloves, a list of rules for 
accident prevention, re- 
suscitation, grounding, il- 
lumination, linemen’s 
belts, testing and guard- 
ing high-tension equip- 
ment, placing of name- 
plates and other subjects. 
For some time the testing 
of rubber gloves has been 
studied, with the result 
that last year the commit- 
tee put forward specifica- 
tions for the purchase, 
testing and care of these 
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articles. This year it 
a - Mr. Moul- presents a report on “a 

of Technical Section; Mr. : c 3 
w Public Relations Section: simple equipment for mak- 
Commercial Section, and Mr, ing voltage tests of rub- 
chairman of Accounting Section ber gloves” with a supple- 
ment on “additional glove- 
testing equipment used by some of the larger com- 


panies.” 

In a detail report a short set of general rules is pre- 
sented dealing with the prevention of accidents. These 
can, with slight modification, be put into effect quite 
generally. 

The committee has investigated for the past few years 
the method of changing insulators on high-tension lines 
while alive and, as a result of the investigation during 
the past year, wishes to put itself on record that it is 
not in position at this time to recommend definitely the 
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use of any method of maintenance work on high-tension 
transmission lines while alive, but does recommend that 


whenever possible all such circuits be killed before any 
work is done on them. 


CUSTOMER OWNERSHIP 


In its report the committee on sale of company secu- 
rities to customer and residential citizens, George R. 
Jones chairman, stated that upward of $100,000.000 
has already been borrowed by central stations from 
their customers. Judging from statements that come 
from all sections of the country, the cost of obtaining 
new money under this plan is much less than under 
the underwriting plan. Universally good results have 
been realized from customer ownership of utility secu- 
rities, and its working out brings, first, the immediate 
financial results and, second, indirect permanent bene- 
fits. Next to the financial aspects of the plan, the 
immediate effect upon the employees of the utilities is 
of great importance, especially in the latest development, 
where companies use their entire force to sell their 
securities to the public. Employees begin to learn about 
their company’s affairs; things that had always baffled 
them seem to straighten out; they find that gross income 
is not net profit and that the boss is the same kind of 
a man they are. 

Beneficial as are the immediate direct results of the 
customer ownership plan, the indirect lasting results 
are still better. People who have never cared whether 
the company prospered or not once they become stock- 
holders will become interested in its welfare. If the 
company has been the object of attack and suspicion, 
it will find that a fuller appreciation of its problems 
will almost invariably result. As an outcome of the 
customer ownership policy the new attitude toward 
utilities is evidenced in the reduction of complaints, 
lessening of unscrupulous attacks, assistance given 
toward obtaining rights-of-way and co-operative en- 
deavor to adjust rates fairly. 

Another important lesson which fhe plan teaches is 
that if a community wants to be prosperous it must help 
its utilities to be prosperous, for one is dependent upon 
the other, and the people of the community can be made 
to see that the money they place at the disposal of 
the utility for new turbines and power lines will not 
only come back to them directly through the dividends 
which their money earns but also indirectly through the 
industries which the new turbines and power lines make 
possible. 

EDUCATION 


The committee on education, Fred R. Jenkins chair- 
man, reported that notwithstanding generally increased 
costs the educational courses are still self-supporting, 
although the tuition fees remain the same. On Oct. 1, 
1919, all restrictions were removed as to subscription 
to these courses, permitting their sale to all who desire 
to subscribe. During the past year al] lessons in the 
commercial engineering course have been reprinted and 
the course in practical electricity is being revised. 

The committee’s advertising has been combined with 
that of the committee on education of the Accounting 
Section, covering the courses issued by both sections. 
It is recommended that for the coming year advertise- 
ments for these courses be inserted in selected trade 
papers, this method being now a practical one owing 
to the unrestricted sale of the courses. 

The fullest success of the courses is contingent upon 
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the following conditions: First—A full realization by 
the executives of member companies as to their proper 
value in training their employees; second—co-operation 
of each member company with its employees in the 
promotion of these courses; third—co-operation by 
member companies with their employees in financing 
the tuition fee for the courses; fourth—appointment 
of some one in each company to superintend actively 
the organization and conducting of classes: fifth—an 
immediate and active indorsement of these courses by 
every member company. 

In the discussion on the report the plan of interest- 
ing employees in educational courses through the 
formation of classes and the direct supervision of work 
by the company officials was considered well worth 


serious attention at this time because of the high labor 
turnover. 


NEW ERA IN LIGHTING 


In its report the lamp committee, Frank W. Smith 
chairman, presented a brief exposition of the changes 
in the lamp situation. It was pointed out that a potent 
factor in the new lighting is the progress in the design 
and construction of reflectors, for a new era of artificial 
lighting is just beginning, which will do much to restore 
the lighting load to its old-time prestige. 

While the committee made no attempt this year to 
resurvey central-station lamp practice, yet it may be 
stated that available information shows no considerable 
change to have taken place since the presentation of the 
last annual report. Although total sales of large lamps, 
excluding miniatures, amounted to 183,000,000 in 1919 
as against 186,000,000 in 1918, sales of tungsten-fila- 
ment types increased 4,000,000 to 170,000,000, while 
sales of carbon-filament type lamps fell off 7,000,000, to 
a total of 13,000,000. 

Decrease in average watts was probably brought about 
by the readjustment of war industries in which high- 
wattage units had been used very largely. The trend 
of candlepower, watts and efficiency is shown by a curve 
in the report. 

Of the 170,000,000 tungsten lamps sold in 1919, 148,- 
000,000 were of the vacuum type compared with 142,- 
000,000 in 1918, and 27,000,000 were of the gas-filled 
type compared with 24,000,000 in 1918. In number of 
lamps the multiple group represented 92 per cent of 
the total tungsten lamp sales in 1919. The 40-watt lamp 
continues to be the most popular size, with the 25-watt 
lamp a close second. The demand for the 50-watt size 
(vacuum) exceeds one-eighth of the combined demand of 
all sizes of vacuum lamps in the multiple group and is 
the only size of this group that showed in 1919 an 
increased demand over 1918 and has shown some slight 
gain in popularity each year. This 50-watt lamp is 
recommended to member companies as an excellent size 
for general lighting purposes. The 60-watt lamp con- 
tinues to hold third place in popularity. In at least one 
very large company it is used almost exclusively for 
home lighting. 

During 1919 the average candlepower of street series 
lamps was 155 compared with 157 in 1918, the slig! 
reduction being due to the lesser proportion of 250-« 
and 400-cp. sizes used, excluding lamps of 250 cp. a! 
higher, which are used largely in place of the old carbo. 
arc lamps. The 6.6-amp. continues to be the most pop:- 
lar circuit. 

More than 85 per cent of all lamps were of the 1)- 
volt to 125-volt range. Nearly 79 per cent of these we @ 
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of the three standard voltages, 110, 115 and 120, com- 
pared with less than 75 per cent in 1918. 

The discussion emphasized the fact that good lighting 
makes good work easier, while poor lighting causes bad 
work. All of the power companies should obtain the 
best personnel and equipment for rendering better 
lighting service to their consumers. While it may not 
appear that this expense is justified in increased returns, 
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Group of committee chairmen who presented reports at 
Pasadena convention: Mr. Lieb, committee on gas and 
electric service; Mr. Eglin, committee on safety rules; 
Mr. Gilchrist, committee on public information; Mr. Free- 
man, vice-chairman, public policy committee; Mr. DellPlain, 


yet the good will that will accrue will more than offset 
the expenditure. 


RELATIONS WITH CUSTOMERS 


Elimination of red tape in executing orders for con- 
nection and disconnection of service and methods of 
handling complaints were given particular attention in 
the report of the committee on commercial service and 
relations with customers, R. F. Bonsall chairman. The 
committee renews the suggestion made in its 1919 re- 
port, that member companies form a committee com- 
posed of the various departments serving the public 
to formulate and apply efficient methods of conducting 
relations with customers. It also recommends the prep- 
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aration of a course in service relations with customers 
similar to the accounting and technical courses. A posi- 
tion of special importance in such a service sales organi- 
zation is the telephone board, and only employees thor- 
oughly trained for this work should operate it. It is 
becoming daily a more important link in the company’s 
work through the increased use of the telephone by the 
public to transact its business with the utility. 
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division power sales bureau on electric development; Mr. 
Edkins, merchandise sales bureau; Mr. Gibbs, advertising 
and publicity bureau, and Mr. Newbert, committee on co- 
operation in the industry. Other chairmen of technical and 
commercial committees appear on page 1243. 


In the issuance of service application and orders it 
is important that trained employees be used to prevent 
the loss of time by the operating departments because 
of incomplete or indefinite information on the orders. 
The service sales idea should also predominate in the 
obtaining of credit data. Customers’ bookkeeping is 
also a part of such a service group, although it is in 
direct connection with the accounting department. In 
the same manner the meter readers form a definite part 
of such a group. This is also true in collections, where 
the exercise of proper judgment makes many friends 
for the company. The committee’s report may be said 
to be a treatise on the development of “service sales” 
as a well-defined obligation of a public utility, having the 
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value measured by an appraisal of what can be produced 
in results as compared with its cost. 

Conversing with customers over the telephone is a 
very important factor in maintaining friendly relations, 
said S. F. D. Buer, Denver, in discussion. By 
taking a sympathetic stand a complaint department can 
often transform a dissatisfied customer into a friend. 


PLANS TO SYSTEMATIZE AND EXTEND 


In reviewing results and progress of the first year’s 
work of the Advertising and Publicity Service Bureau 
of the Commercial Section in separate reports of the 
eight divisions of the bureau, Chairman L. D. Gibbs 
made the following suggestions: (1) There should be 
a textbook on advertising, either a printed and bound 
volume or a loose-leaf hint book; (2) plans might well 
be made for an exhibit at next year’s convention of the 
service rendered by the advertising agencies; (3) street- 
car advertising service has been requested by several 
central stations; (4) a request this last year for adver- 
tising material in connection with a safety first cam- 
paign brought out the fact that there was almost no 
available material; (5) a.speakers’ bureau is in great 
demand; (6) other associations interested in sales and 
promotion work might well be asked to appoint repre- 
sentatives to membership of each of the eight divisions. 

Co-ordinate Advertising and Sales Campaiqns.—Mer- 
chandising and lighting schedules as a basis for plan- 
ning advertising and sales campaigns have this year 
been put into effect by the co-ordinate advertising and 
sales campaigns division, Henry Harris chairman. The 
schedules agreed upon are as follows: Merchandising 
schedules—January, clearance sale; February, heating 
pads; March, vacuum cleaners; April, sewing machines 
and sewing-machine motors; May, grills; June, irons; 
July, fans; August, clearance sale; September, washing 


machines; October, radiant heaters; November, toast- 
Lighting 
January, better lighting; February, outdoor 
March, 
May, 
July, 
September, 


ers; December, electrical Christmas gifts. 
Schedule 
lighting (tennis courts, playgrounds, etc.) ; 
stores and windows; April, residence lighting; 
electrical advertising; June, public buildings; 
industrial; August, stores and windows; 
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electrical advertising; October, residences; November, 
better lighting (with emphasis on office buildings) ; 
December, industrial. 

Motion Picture Advertising to Be Studied.—Con- 
vinced that cinematographic presentation has developed 
so rapidly that it must now be recognized as second 
only to the printed page as a means of communicating 
thought, the motion-picture films division, headed by 
Charles H. Peirson, emphasized the importance of using 
this powerful medium of contact with American people. 

Reaching Public Through Popular Periodicals.—The 
news syndicate and magazine writers’ division, Frank B. 
Rae chairman, has endeavored to accomplish three 
things: (1) To devise a method or plan whereby news- 
paper and magazine writers, editors of newspapers, 
newspaper syndicates and magazines, and others of value 
in disseminating public information, may be kept in 
touch with electrical developments of popular interest; 
(2) to familiarize men of authority and responsibility 
in our own industry with the objects and methods of 
legitimate publicity, as distinguished both from paid 
advertising and mere puffery; (3) to initiate a syndi- 
sate newspaper service devoted to popular electrical] sub- 
jects, and especially to the use of home appliances, said 
service to be comparable in form to fashion, household, 
recipe and similar newspaper “departments” commonly 
published in the daily press. 

General Commodity Advertising to Show Electrical 
Goods in Background.—The national commodity adver- 
tisers’ division, Earl E. Whitehouse chairman, was 
established this year for the pupose of exerting an 
influence on the advertisers of general commodities to 
feature e'ectrical appliances in the background of their 
advertising display. 

Non-Technical Handbook on Illumination.—The newly 
organized division for non-technical applications of 
illuminating engineering, of which P. B. Zimmerman is 
chairman, has determined to publish two pieces of litera- 
ture, the first to be an outline of a promotional sales 
campaign in the industrial field and the second a‘hand- 
book on the subject of industrial lighting—a non-tech- 
nical book that can be considered a complete encyclo- 
pedia on the subject. 
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At the two sessions of the Technical and Meters, F. V. Magalhaes chairman. Prime Movers, N. A. Carle chairman, 

, . . Electrical Apparatus, R. F. Schuc- Inductive Interference, A. E. Silver 
Hydro-Electric Section reports were presented hardt chairman. chairman. 

x % Overhead Systems, W. K. Vander- Underert d Systems, F S tick- 

by committees on the following subjects: poel einen o m ae saan clunieonaan — = Ries 

HAIRMAN I. E. MOULTROP in his address directions, there is great opportunity for improve- 


to the Technical and Hydro-Electric Section 

outlined the work of committees and explained 

that the new organization of the association 
provides the machinery for technical committees in 
geographic divisions and state associations. It will be 
the duty of the national section to keep in touch with 
the geographic divisions and give them needed assist- 
ance, so that instead of having technical committees 
of their own the needs of the geographic divisions will 
be satisfied by representation on the national section 
committees. The speakers covered the main points of 
the work of the electrical apparatus committee, commit- 
tee on inductive interference, committee on meters, 
overhead systems committee, committee on prime 
movers, and committee on underground systems. 











Plant Equipment and Practice 





The report of the prime movers committee appears in 
abstract on page 1257. Owing to the short time avail- 
able for discussion of this report only five sections were 
brought up for consideration, namely, turbines, water 
nower, condensers, oil burning and pulverized-fuel burn- 
Ing. 

The manufacturers’ viewpoint on turbines was 
touched upon by E. E. Gilbert of the General Electric 
(ompany, E. Sniffin of the Westinghouse Electric & 
Manufacturing Company and F. L. Webster of the Allis- 


Chalmers Manufacturing Company. Mr. Gilbert said 
that economy can be sacrificed for reliability. While 


Mr. Sniffn agreed with the committee regarding the 
present advisable limits to turbine ratings, he expressed 
the belief that larger units can be operated with safety 
f the design is modified. Instead of an oil outlet 
temperature of 140 deg. he recommended 160 deg., since 
this is safe and permits use of oil of higher viscosity. 
With an oil of the same viscosity as for 140 deg. the 
nigher temperature will reduce the drag on the turbine. 
bearings have worked satisfactorily with oil outlet 
‘emperatures as high as 200 deg., he said. Since piping 
‘o turbine must be laid out to allow movement in all 


ment in piping arrangements, Mr. Sniffin contended. 
Mr. Webster pointed out how his company meets oper- 
ating requirements in the construction of turbines. 

R. J. C. Wood, Southern California Edison Company, 
Los Angeles, voiced a general need for information on 
reliability of turbines, differentiating between trouble 
with operation and inherent design. N. A. Carle pointed 
out that the Edison association is investigating this 
subject. 

S. J. Lisberger, Pacific Gas & Electric Company, 


San Francisco, is investigating the practicability of 
refrigeration in connection with bearings and con- 
densers. L. M. Klauber, San Diego (Cal.) Consoli- 


dated Gas & Electric Company, announced that he is 
using sea water to cool turbine bearings. Steadying 
devices have to be used on the turbine governors to 
permit paralleling generators with those of the Southern 
California Edison Company, he declared. 
WATER-POWER TENDENCIES 

In discussing water power, consideration was given 
chiefly to tendencies in size and type of plants, the 
performance of a new type of runner, the advisability 
of outdoor stations and automatic plants, the measure- 
ment of precipitation in the mountains and methods of 
operating hydro-electric plants. 

There is a tendency to larger and larger hydro-electric 
plants, said E. C. Hutchinson, Pelton Water Wheel 
Company, but medium-size powers are also being devel- 
oped extensively, probably to avoid too great an invest- 
ment before the market can absorb the power. While 
he contended that the Nagler runner had poor reg- 
ulating Pharacteristics and a short high-efficiency period, 
F. L. Webster contended that with low heads, such as 
are obtained in the Middle West, the regulating char- 
acteristics, efficiency and stability are all that can be 
desired. 

Where there are low heads and no large amount of - 
water to be impounded, as in the Middle West, there 
is an excellent field for automatic hydro-electric plants, 
declared E. W. Allen, General Electric Company. How- 
ever, H. A. Barre, Southern California Edison Com- 
pany, Los Angeles, contended that the tendency to 
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automatic operation is becoming a fad like outdoor sta- 
tions and should be carefully considered first to deter- 
mine the advisability of such practice in view of the 
relatively low labor expenses compared with capital 
charges in hydro-electric plants. Regarding outdoor 
stations, Mr. Barre said that unless an inclosure is 
provided in which to repair and overhaul equipment 
operators are very liable to neglect maintenance. 


OPERATING HYDRO-ELECTRIC PLANTS 


Discussing some of the operating problems of his 
company, Mr. Barre referred to the arrangements which 
have been made for operating some generators at either 
of two frequencies (50 cycles and 60 cycles), depending 
on whether his own company or a purchasing company 
requires the surplus power. Details of this p'an were 
published in the ELECTRICAL WORLD for July 19, 1919. 

When operating the 50-cycle generator at 60 cycles 
there is a reduction in efficiency of 9.2 per cent, 
but this is less than with a frequency changer. However, 
to the surprise of the company, it was possible to obtain 
larger outputs from the generators at the higher fre- 
quency. In general, the Southern California Edison 
Company operates its stream-flow and reservoir water- 
power plants on the base load when there is plenty 
of water, the steam plants carrying the fluctuations. 
During dry weather the base load is carried on steam 
plants to obtain the highest economy and fluctuations 
on reservoir plants. While the water which will~be 
available each year can be forecast pretty accurately, 
there is need of some means of measuring precipitation 
in the mountains. At present the rate of inflow to 
the reservoirs, with observations of precipitation at 
gaging stations in the lowlands, is the basis of estimates. 

S. J. Lisberger, Pacific Gas & Electric Company, San 
Francisco, said the method of operating plants followed 
by his company is similar to that outlined by Mr. Barre. 
Considerable difficulty has been experienced, however, in 
keeping vertical waterwheels on the bus after a short 
circuit opens a switch, owing to overspeeding of the 
unit. To avoid this trouble the governors have been 
adjusted to permit 12 per cent overspeeding. Eliminat- 
ing any lag in the flow of the governor oil was suggested 
as another means of remedying the trouble. 

Because of the extreme length of the hydro-electric 
transmission lines feeding Denver, the base load, made 
up of the most important loads, is carried on the local 
steam plant, said T. O. Kennedy, Denver Gas & Electric 
Company, and the loads of lesser importance on the 
water-power system. The buses are normally tied 
together by an oil switch which can be opened if trans- 
mission service is interrupted and the steam plant can- 
not carry the entire load. 

The greatest problem of operating hydro-electric and 
steam systems owned by different companies in parallel 
is the assessing of charges for interchange of power, 
according to the views expressed by both Mr® Kennedy 
and L. L. Elden, Boston Edison Company. Main- 
tenance of a constant frequency is very important in 
the East, owing to the effect on industrial production. 

J. P. Jollyman, Pacific Gas & Electric Company, 
referred to a hydro-electric plant which his company 
operates at variable heads—70 ft. to 200 ft. (21 m. to 
60 m.)—as a sort of blow-off for a reservoir to reduce 
waste of water and wear on gates. 

The discussion on condensers was light, Mr. Barre 
suggesting that condensers be sectionalized so that one 
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compartment might be flooded to allow cleaning of tubes 
without shutting down the entire unit. 

Three excellent discussions on burning oil were con- 
tributed by A. H. Babcock of the Southern Pacific 
Company, Dr. E. S. Jacobus of the B. & W. Boiler 
Company, and C. R. Weymouth of C. C. Moore & Com- 
pany, one discussing particularly the relative merits of 
mechanical and steam atomizers, another construction 
of boilers, the third important factors which should re- 
ceive consideration in equipping an oil-burning plant. 

In the paper by Mr. Babcock it was brought out 
that mechanical atomizers handle fluctuating loads bet- 
ter than steam atomizers and utilize the furnace space 
to better advantage, because the oil spray is discharged 
with a helical motion that permits better mixture of air 
and oil. Furthermore, because of their capacity for 
overloads, fewer mechanical atomizers are required per 
boiler; the efficiency of combustion is also higher. 

Two hundred per cent has been the maximum boiler 
rating obtained with steam atomizers, whereas mechan- 
ical atomizers have produced as high as 400 per cent 
with good feed water and forced draft. For the reason 
mentioned steam atomizers can burn about 23 lb. of 
oil per cubic foot of furnace volume, whereas mechan- 
ical nozzles can burn 10 lb. At normal boiler ratings 
the efficiencies obtained with the two types of burners 
are about equal, but at 240 per cent rating the efficiency 
is six points in favor of mechanical atomization. 

Mr. Weymouth recommended not heating oil in stor- 
age tanks above 80 deg. to 90 deg. The temperature 
should be raised to about 180 deg. (depending on vis- 
cosity) between the pumps and burners, and self- 
cleaning strainers should be provided for Mexican oils. 
Economizers do not show so much advantage with oil 
as with coal, but steel casings for boiler settings do, 
particularly at low loads. Mr. Weymouth expressed the 
belief that the National Fire Protection Association 
rulings on oil burning are too drastic and suggested 
that a committee be appointed to obtain this modifica- 
tion according to past good practice. He also said many 
consumers of native oil cannot have their contracts re- 
newed after the present ones expire, though the East is 
in a position to obtain foreign oil from Mexico. 

Dr. Jacobus announced in his discussion that boilers 
can now be provided that will develop 150,000 lb. of 
steam per hour and that they can be built for 450 
lb. pressure with slight modifiication. Wrought-iron 
economizers are available, internal corrosion being pre- 
vented by previously extracting oxygen from the water 
and external pitting being eliminated by preheating 
water to 140 deg. to 150 deg. by exhaust steam. Boilers 
fired with blast-furnace gas have had their efficiencies 
raised from 50 to 78 per cent. It was recommended 
that economizers should not have more than 70 per cent 
of boiler surface for safety. Boilers can now be pro- 
vided twenty-six tubes high, a construction which 
affords longer travel of gases. 

The discussion on burning pulverized coal was con- 
tributed by H. D. Savage of the Pulverized Fuel Com- 
pany and F. A. Scheffler of the Fuller Engineering 
Company. The first speaker considered the combustion 
of pulverized coal as distinguished from the method 
of handling it and presented numerous sets of test data 
and heat balances for various plants burning different 
kinds of coal from lignite to anthracite silt and culm 
Mr. Scheffler referred to the success which has been 
obtained with disposal of ashes of air conveyor systems 
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Developments in Apparatus 





On page 1261 an abstract is given of the report of the 
electrical apparatus committee. The following points 
were brought out in the discussions on it: 

To protect against generator fires, the Redondo and 
Long Beach stations of the Southern California Edison 
Company are equipped to shut off the ventilating air 
and admit steam to stifle combustion. The system at 
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Francisco, said that the company has many synchro- 
nous-motor drives in substations, but they hold on as 
well as induction motors in case of trouble. No trouble 
is experienced with rotaries, owing to long lines of 
high inductance. The speaker expressed the opinion 
that tubing supported by pin-type or post-type insula- 
tors is more desirable than flexible conductors in strain, 
since the former construction requires less steel. To 
permit taking an oil switch out of service without inter- 
rupting service, Mr. Bragg favors providing a by-pass 
air-break switch between the disconnecting switches on 
the side away from the oil switch. 
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Chairmen of technical committees who presented reports 
t Pasadena convention: Mr. Carle, committee on prime 
covers; Mr. Silver, committee on inductive interference; 
Wr. Schuchardt, committee on electrical apparatus; Mr. 
anderpoel, committee on overhead systems; Mr. Magalhaes, 


‘edondo has operated twice and been effective both 
mes. At station A of the Pacific Gas & Electric Com- 
iny a generator fire was started by a defective clamp 
iat allowed ignition of some dirt on the insulation, 

C. Powell declared. The field circuit was opened, but 
e armature and field were damaged enough to require 
winding. By keeping its machines well cleaned the 
eat Western Power Company has avoided generator 
es so far, said J. A. Koontz, 

*, H. Bragg, Pacific Gas & Electric Company, San 





committee on meters; Mr. Ricketts, committee on under- 
ground systems; Mr. Hale, committee on wiring, and Mr. 
Meyers, division of Power Sales Bureau on Economics of 
Use of Central Station Power. Reports of the last two 
committees were presented at Commercial Section sessions. 


H. A. Barre said that synchronous condensers at the 
Eagle Rock substation of the Southern California Edi- 
son Company, were the only means whereby Big Creek 
transmission was made possible. Without them the 
voltage variations would be 47 per cent. Under pres- 
ent conditions, however, the voltage can be maintained 
the same at both ends up to a load of 50,000 kw. To 
carry full load a lagging kva. is produced by the zero 
field on the condensers. To start, the shafts are floated 
by oil, greatly reducing the starting kva. 
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Trouble with rotary converters has been practically 
eliminated by increasing the speed, separating the poles 
more (hence increasing the neutral zone) and by the 
use of high-reluctance commutating poles. With the 
latter, which have non-magnetic material between them 
and the frame, barriers between brushes are almost un- 
necessary. High-speed breakers have also helped con- 
siderably. One remedy for the oil-switch situation is to 
simplify switch construction and make the switches 
large enough, H. A. Barre declared. In the new Kern 
River station of the Southern California Edison Com- 
pany no low-voltage buses or switches are used, switch- 
ing being done on the high side. The station service is 
provided very easily by having step-down transformers. 
At another station this company is using a single-pole 
switch between each generator and transformer for 
synchronizing and using high-tension switches for pro- 
tection. The auxiliary power is supplied over trans- 
mission line with direct-connected exciters. 

A. W. Copley, Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa., expressed the be- 
lief that putting protection on top of protection may 
constitute a hazard. A method of rating circuit break- 
ers cannot be established without operators agreeing 
on what they require. At present oil switches cannot 
be applied properly without considering the methods 
of system switching as well as the kva. to be ruptured. 

J. E. Kearns, General Electric Company, referred to 
a new arrangement of switches for a 180,000-kva. to 
a 200,000-kva. substation in Chicago, devised by Mr. 
Jamieson. All switches of the same phase are in a 
row, thus reducing the size of the building required. 
The disconnecting. switches are opened automatically 
when the oil switches open. A method of operating oil 
switches without control circuits, one that involves cir- 
culating high-frequency current through the main cir- 
cuits, is being investigated by the General Electric 
Company. 

Although the electric apparatus committee advocated 
subtractive polarity for transformers under 200 kva. 
and 7,500 volts, W. K. Vanderpoel, Public Service Elec- 
tric Company, Newark, N. J., expressed the belief that 
many companies would object to this recommendation 
because transformers are in a class by themselves. 

While standardization of transformer oils was recom- 
mended by A. E. Silver, Electric Bond & Share Com- 
pany, New York City, manufacturing representatives 
declared that it would be impracticable to do this be- 
cause in most apparatus the kind of oil required depends 
upon the internal construction and materials used. Mr. 
Silver said that, on high-voltage systems particularly, 
standardization of such oils would mean immense econ- 
omy to the operating companies. In reply to this, M. O. 
Troy, General Electric Company, said that standardiza- 
tion cannot be allowed to retard development. Besides, 
oil does not run uniformly. There is one form of 
standardization, however, that will be desirable from 
both operating and manufacturing viewpoints, he said, 
and that is the standardization of ratings. This can be 
carried out very effectively and will be the means of 
reducing the cost of equipment considerably as less 
stock will have to be carried by the manufacturing com- 
pany. If the electric apparatus committee could in- 
vestigate whether it is a recommendable practice to use 
Y-grounded systems or not, it would be a great help 
to operating companies because the use of the grounded 
system will reduce the cost of an entire installation 
more than one-third. 
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Meters 





Necessity for standardization of disk constants of 
watt-hour meters of the same ampere rating and volt- 
age range, increasing in direct proportion to the capacity 
of various makes of meters, and of standardization of 
terminal dimensions and provisions for mounting cur- 
rent transformers was pointed out by the report of the 
committee on meters, F. V. Magalhaes chairman. Stand- 
ardization of the disk contents would greatly simplify 
the testing formulas and calculations used by testers, 
thus saving the cost of tests and eliminating much of 
the possibility of error. This is particularly necessary 
at present because of the difficulty of obtaining compe- 
tent readers and testers. Considerable expense would be 
saved in making changes of transformers were the ter- 
minals to be standardized, it was pointed out, because 
frequently when necessity for changes arise trans- 
formers of the same type and rating are not to be had 
and new mountings have to be installed to hold whatever 
type of transformer may’ be available. 

The committee reports the completion of Section 10 
of the meter code, on demand meters, thus completing 
the entire code, which has been in the course of prepara- 
tion for thirteen years. The entire section is printed 
in the report. Under the subject of new development 
considerably more activity was reported than last year, 
following the period of the war. Experimental or com- 
pleted developments were mentioned along the line of 
devices for kva. measurements reported by practically 
all of the manufacturers, as well as a number of im- 
proved demand meters. 

In the discussion of the report interest was mani- 
fested in the characteristics of current transformers, 
the education of metermen, standardization of disk 
constants, definition of polyphase power factor and use 
of meter protective equipment. O. A. Knopp of the 
Pacific Gas & Electric Company, San Francisco, pointed 
out that it is wrong to’ compare current transformers 
by their phase angles unless the secondary power fac- 
tors are taken into consideration. The volt-ampere 
capacity of current transformers must also be given 
serious consideration, said R. C. Lanphier, Sangamo 
Electric Company, otherwise accuracy may be sacrificed, 
particularly in polyphase units. Twenty-five  volt- 
amperes to 35 volt-amperes was recommended as a desir- 
able rating. This factor is not so important in the 
voltage transformers, but instrument manufacturers 
would like to have operating companies as a_ body 
specify the characteristics desired in all instrument 
transformers under various conditions. Instruction 
courses for metermen have been conducted with great 
satisfaction at the University of Iowa and will be 
started at the University of Illinois this summer. 

The discussion indicated a need of information on 
the extent to which meter protective devices are 
employed, the purpose for which they are used (preven- 
tion of theft, or to facilitate test) and whether the 
customer, the utility or both shall shoulder the expense. 

The revision of Bureau of Standards Bulletin No. 56, 
which refers to meters and measurements, will be con- 
ducted in co-operation with a sub-committee of the 
N. E. L. A. meter committee, F. V. Magalhaes, New 
York Edison Company, announced. 
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Overhead Systems 





The principal activities of the committee of over- 
head systems, as reported by W. K. Vanderpoel, chair- 
man, have been in the direction of improving the 
maintenance of suspension-type insulators, pointing 
out the advantages of preservative treatment for poles 
and cross-arms, and undertaking a study of overhead- 
line construction in co-operation with the Bureau of 
Standards for the purpose of bringing the National 
Electrical Safety Code to a satisfactory state of com- 
pletion. 

In connection with the work on insulator and main- 
tenance, the committee sent out questionnaires which 
brought forth valuable information regarding suspen- 
sion insulator practice. The approximate number of 
suspension units used per string for various voltages 
was found to be as follows: 


Companies Wood Poles 


Steel 


Ky Reporting Suspension Tension Suspension Tension 
13 l . 2 to 3 4 

33 2 2 to 3 3 to 4 2 to 3 2 to5 
44 | 3 4 3 3 

66 17 3 to 6 4to7 3 to 8 4to9 
88 1 4to5 5 to7 
110 11 8 10 5 to9 5to9 
130 | 9 to 10 11 to 12 9 to 10 11 to 12 
140 l 10 12 
150 1 


9 11 


Of the methods of testing, the questionnaire devel- 
oped thirty-three answers, of which seventeen indicated 
the use of the megger, seven the “buzz stick,” one 
the oscillator, six no method at all, one visual inspec- 
tion only, and one a special device of its own. It 
appeared that operating engineers ascribed the following 
reasons, in the order of their importance, for insulator 
deterioration: (1) Porosity; (2) minute cracks, per- 
mitting absorption of moisture; (3) troubles from ex- 
pansion resulting from dissimilarity in coefficients of 
temperature expansion of porcelain, cement and hard- 
ware. It is the consensus of opinion, however, that 
difficulties due to porosity have been greatly diminished 
in the case of those insulators manufactured within 
the last five years. There have been many schemes 
proposed for the determination of porosity of insula- 
tors, but only one method seems to be effective, and 
that is the Fuchsine dye test. 

Opinions regarding the protection afforded by ground 
wires are conflicting. Few operators believe that the 
ground wire protects lines from severe direct strokes 
of lightning, but there is a considerable difference of 
opinion regarding the protection obtained from in- 
duced lightning charges. 

The practice of banking transformers is not so gen- 
eral as might be expected in view of the many ad- 
vantages attendant upon such operation. This attitude 
is ascribed to the trouble experienced in restoring 
service after a local interruption, and some sugges- 
tions are given for overcoming such difficulties. 

It is recommended that operating companies consider 
carefully the feasibility of treating poles. Whether 
the open-tank methods of brush treatments should be 
used will, of course, depend upon the extent and dis- 
tribution of the work. The practice of one large operat- 
ing company and the Bell telephone companies in pole 
treatment are given in the report. 
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Very interesting photographs of automotive equip- 
ment for line maintenance and construction work is 
given in the report of the committee, and some prac- 
tical tools and devices are shown for line construction 
work. 

Insulator testing and maintenance, pole reinforce- 
ment and treatment and joint usage of poles were the 
principal subjects touched upon in the discussion on 
the report of the committee on overhead systems. 
Some rather unusual temperature-cycle tests of insu- 
lators are being conducted by J. A. Koontz, Great West- 
ern Power Company, San Francisco, in which various 
types of insulators are subjected to cyclic temperature 
changes ranging from 32 deg. to 140 deg., under various 
conditions of strain and operating conditions. Thermo- 
couples are inserted in some insulators to determine 
distribution of temperatures. The effect of continued 
testing on aging is also being investigated. Since each 
unit of a string of insulators is not always in perfect 
condition, H. A. Barre, Southern California Edison 
Company, Los Angeles, recommended that distribution 
of voltage over strings containing faulty disks be 
studied and compared with distribution over perfect 
strings. 

J. P. Jollyman, Pacific Gas & Electric Company, San 
Francisco, pointed out that insulators give less trouble 
when dry or drenched with water than when dirty or 
subjected to ocean spray, fog, drizzling rain, etc.; 
therefore tests should be conducted under the more 
severe conditions. 

Curves showing the rate of depreciation of insulators 
in service over an extended period were presented by 
C. F. Benham, Great Western Power Company, San 
Francisco. The results were segregated according to 
the climatic conditions to which they were subjected. 
Those in coast hill districts depreciated the most rapidly, 
those in mountain districts next, and those in the dry 
upper valleys least. 


DETERIORATION OF SUSPENSION INSULATORS UNDER 
DIFFERENT CLIMATIC CONDITIONS 


R. J. C. Wood, Southern California Edison Company, 
Los Angeles, reported more trouble with insulators sup- 
porting the central conductors on a steel-tower line than 
with outside conductors. Owing to the fact that these 
insulators were surrounded by a steel structure, whereas 
the others were not, Mr. Wood suggested that this con- 
dition might have caused the exaggerated 
observed. 

L. M. Klauber, San Diego (Cal.) Consolidated Gas 
& Electric Company, urged using as many insulator 
disks per string as possible, especially where daily 
cyclic temperature changes are extreme and where in- 
sulators are subjected to salt spray or other deposits. 

Because of the importance of reliable service on large 
systems and the magnitude of the total capital charges 
compared with the cost of transmission equipment, R. 
M. Boykin, North Coast Power Company, Portland, 
Ore., contended that it is economically feasible to spend 
more money on insulation and maintenance. 

J. B. Fisken, Washington Power Company, Spokane, 
Wash., referred to the increased life obtained from poles 
which had been purposely charred and then treated 
with hot creosote at 150 deg. Fahr. Since reinforcing 
of poles with steel bars driven into the wood weakens 
the fiber, Mr. Fisken recommended casting concrete 
around the butts, a method that had given great satis- 
faction. The cost is very reasonable. To inspect the 


trouble 
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condition of poles it was suggested that small holes be 
bored radially into them. This operation does not 
weaken the poles appreciably. By boring holes axially 
in the butts of poles and connecting the inner end with 
the atmosphere by small drill holes the interior of the 
poles might be impregnated by the open-tank method 
very effectively. 

Results of tests conducted by the Forest Service at 
Madison, Wis. (Project 214), were outlined by R. E. 
Cunningham of the Southern California Edison Com- 
pany, Los Angeles. The tests included investigations 
of the effectiveness of open-tank creosote, zinc chloride 
and creosote brush treatments, the first method being 
the most effective. 


GROWING SERIOUSNESS OF INDUCTIVE INTERFERENCE 
WITH TELEPHONE LINES 


Among the many points brought out by the report of 
the committee on inductive interference, A. E. Silver 
chairman, is the danger that lies in overemphasizing 
the benefit of keeping power and communication lines 
on separate routes or highways. While it is very de- 
sirable to encourage this policy within reason, particu- 
larly in planning for future growth, yet with the higher 
distribution and lower transmission voltages this is 
becoming increasingly difficult and expensive. With the 
multiplying demands for central-station power, it is 
essential that methods of co-ordinating the communica- 
tion and power facilities be developed and applied with 
foresight. 

Among the requirements to improve the situation, in 
the judgment of the committee, is generai recognition 
of the principle that adequate power and communication 
service economically supplied are both essential to the 
public interest and that the companies supplying these 
services have a mutual responsibility to the public. 
This responsibility to the public does not lessen the 
responsibility of the power industry to itself in main- 
taining an equitable division of the liability arising from 
the inductive interference situation. It is the purpose 
of the committee therefore to establish definite pro- 
cedure among the power companies for community of 
effort to avoid the inconsistencies and inequality of 
individual dealings with the trained staff of the tele- 
phone company with its fully prepared and nationwide 
policy. 

In discussing this report the serious situation facing 
the power companies in meeting the demands of 
the telephone companies was emphasized by J. E. 
Woodbridge, of Ford, Bacon & Davis, and by G. E. 
Quinan, Seattle. Both John A. Britton and D. L. Hunt- 
ington, Washington Water Power Company, spoke from 
an executive standpoint. They were followed by M. R. 
Bump of New York, who urged prompt action of the 
companies on a co-operative basis. 

H. S. Warren, American Telephone & Telegraph 
Company, expressed the desire of the telephone interests 
to carry on a joint investigation of the subject on its 
merits with the intention of carrying out the conclu- 
sions irrespective of individual] interests, a suggestion 
whieh was welcomed by the electric light and power 
companies. 

W. G. Taylor, General Electric Company, urged the 
recognition of both sides of the problem—the sus- 
ceptibility of telephone lines to inductive interference 
as well as the problem of the transmission company— 
suggesting the maintenance of a permanent co-operative 
body to handle this problem. 
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Underground Systems 





After a careful study of the single conductor versus 
the three-conductor cable for high voltages, the com- 
mittee on underground systems, F. E. Ricketts chair- 
man, has come to the conclusion that for tensions up 
to 25,000 volts and loads up to 10,000 kva. the three- 
conductor cable is more economical than single-con- 
ductor cable, but it points out the possibilities and the 
advantages of the single-conductor design for higher 
voltages and greater loads. 

The subject of current-carrying capacity of under- 
ground cables as affected by dielectric and copper losses 
and temperature of duct lines is discussed, and the vari- 
ation of the characteristics of the different tables are 
brought out. 

Among the most important recommendations made by 
the committee is that covering specifications, developed 
in conjunction with the transmission and distribution 
committee of the A. I. E. E., for paper-insulated, lead- 
covered underground cable. 


REDUCING DISASTROUS EFFECTS OF CABLE FAILURES ON 
DIRECT-CURRENT NETWORKS OF LARGE CAPACITY 

It is the recommendation of the committee that com- 
panies give careful consideration to the prevention of 
extended troubles on direct-current networks, as con- 
siderable damage from this cause has occurred in the 
past. If, for instance, low-tension distribution cables 
are not bonded in each manhole, then in the case of a 
cable burning in two, the are assisted by the molten 
metal will practically put positive or negative potential 
on the lead sheath and cause the burning of holes in lead 
sheath and arcing between the lead sheath and points 
of support. If other cables are in metallic contact with 
racks or supports, this positive or negative potential 
of the lead will be communicated to such other cables 
and may cause a rapid spread of the trouble which 
otherwise might be localized. 

As in the report for 1918, the committee has included 
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statistics of high-tension cable failures, and it has also 
presented them for the year 1919. Operating results in 
1919 appear to have been considerably better than in 
preceding years, showing only 8.2 failures per 100 miles 
of cable as compared with 13.1 during 1918. It is im- 
possible to draw any general conclusions with only two 
vears’ data at hand, but the improvement is due in part 
to the replacing of old-type joints by some companies, 
to more favorable weather conditions in certain locali- 
ties for the dissipation of heat, and in some cases to the 
reinforcing of feeders to clear up overload conditions. 

R. T. Lozier, National Conduit & Cable Company, 
New York City, urged more exchange of experience 
on underground cable operation since it will help manu- 
facturers meet requirements better. 








Steam Railroad Electrification 


The report of the committee on electrification of steam 
railroads, F. M. Kerr, vice-president Montana Power 
Company, chairman, consisted of separate reports by the 
following members: A. H. Armstrong. chairman elec- 
trification committee of the General Electric Company; 
R. Beeuwkes, electrical engineer Chicago, Milwaukee & 
St. Paul Railway; H. H. Cochrane, chief engineer Mon- 
tana Power Company; Peter Junkersfeld, engineering 
manager Stone & Webster; F. H. Shepard, director of 
heavy traction for Westinghouse Electric & Manufactur- 
ing Company, and J. E. Woodbridge, resident engineer 
with Ford, Bacon & Davis, San Francisco. 

Mr. Kerr explained that the committee found it advis- 
able to discuss electrification from the viewpoint of the 
purchaser and the seller of electrical energy for railway 
purposes. He said that the Chicago, Milwaukee & St. 
Paul Railway and the Montana Power Company have 
demonstrated in Montana the entire practicability and 
the great superiority of electric power for the opera- 
tion of a heavy trunk-line railway by more than four 
years of 100 per cent operation. The total yearly cost 
of operation averages about $11,000 per mile for the 
entire system of 10,000 miles. The cost of electrical 
energy purchased for the Rocky Mountain division is 
$1,600 per mile, or less than 15 per cent of the average 
total cost for the system. 


ELECTRIFIED RAILROAD AS A POWER CONSUMER 


Mr. Cochrane discussed power supply for electrifica- 
tion on the basis of experience obtained in supplying 
power to the Butte, Anaconda & Pacific and the Chicago, 
Milwaukee & St. Paul Railways. 

He suggested that in future electrification projects 
the power company own all high-voltage lines, switches 
ind transformers and deliver power to the railway at a 
uitable voltage for its motor-generator sets or whatever 
onverting apparatus is used. With this arrangement 
the power company would own all the equipment neces- 
‘ary to supply consumers other than the railroad along 
‘lectrified sections. 

Mr. Cochrane pointed out that the ideal rate for a 
ailroad is 2 straight kilowatt-hour rate. Peak loads do 

ot come at the same time as a general thing, and the 
ict that they exist is ascertained by referring to the 
ecords rather than by any physical effect which they 
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have on the power system. The power factor is about 
unity, and the load is so scattered that fluctuations in 
railroad loads have practically no effect on voltage regu- 
lation. The load factor on the entire division was about 
50 per cent. Combining the total railway load with 
that of the rest of the Montana Power Company’s sys- 
tem makes a total load with a daily load factor fre- 
quently in excess of 90 per cent, typical figures at present 
being 144,000 kw. average and 160,000 kw. maximum. 


ENERGY SUPPLY TO RAILROADS 


Mr. Junkersfeld discussed the requisites of an equi- 
table power contract for railways. He said that the 
contract for power should provide automatically for 
wide fluctuations in cost of labor, fuel and other prin- 
cipal elements. This may take the form of a simple 
rate, perhaps a “block” rate, based upon both demand 
and consumption, with a provision for revision at suit- 
able intervals at the option of either party to correct 
it for unforeseen conditions—changes in the art, in the 
purchasing power of money, in interest rates, in taxes 
and in other factors which may affect the cost of 
electric service. 


ELECTRIFICATION ECONOMICAL FOR RAILROADS 


F. W. Bellinger outlined the electric operation of the 
Butte, Anaconda & Pacific Railway since 1912 and gave 
data on the cost of locomotive maintenance, which varied 
from 5.3 cents per locomotive-mile in 1914 to 6.8 cents 
in 1919. He compared this with 16.1 cents per locomo- 
tive-mile for steam operation in 1909. 

For the Chicago, Milwaukee & St. Paul electrification 
Mr. Beeuwkes gave details of first cost and comparative 
operating data for electrified and steam operated divi- 
sions which showed that the repairs were much less 
than for the steam locomotives replaced. He pointed out 
that electrification had in most respects far exceeded 
the expectations of the railway organization from an 
operating standpoint. 

Mr. Shepard, in reviewing the service and needs of 
railroads, pointed out that the traffic of the country 
doubles about each twelve years, so that facilities must 
be provided in advance of needs without regard to the 
necessity for immediate financial return. The physical 
means by which the most can be obtained from the rail- 
road plant is electrification. 

Mr. Armstrong stated that a total consumption of 
about 53,500,000 tons is a rough approximation of the 
coal required to produce the electric power to haul the 
tonnage of 1918 by electric locomotives. This indicates 
the possible saving of 122,500,000 tons of coal as the 
annual return on universal electrification of the coun- 
try’s railways. Electrification, he said, involves no ex- 
periment with novel and untried apparatus. On the 
contrary, universal electrification could well follow 
closely along the lines of installations now in successful 
operation. 

In discussing this report, the success of actual elec- 
trifications was confirmed by various companies. W. C. 
L. Eglin testified to the success of the electrified divi- 
sions in the Philadelphia district, as did also F. W. 
Smith of New York. The viewpoint of railroad men 
was presented by A. H. Babcock of the Southern Pacific 
Railroad, who pointed out the importance of disillu- 
sioning company officials who believe that money can 
be better spent in double-tracking systems or along 
other lines with which they are familiar. 














Meetings of the Commercial Section, 
presided over by John G. Learned, 
chairman, were held on the afternoons 
of Wednesday, Thursday and Friday. 
The following committee reports and 
papers were presented: 

Wiring, R. S. Hale chairman. 


“Electrical 


chairman, 


chairman, 


Electric Range, J. Paul Clayton chairman. 
Salesman’s 
Lundgaard chairman. 
Economics of the Use of Central-Station 
Electric Power, John W. 
Electrochemical Processes, C. H. McClure 


Industrial Electric Heating, N. T. Wilcox 


Industrial 
chairman. 

Compensation of Salesmen, Adolph Hertz 
chairman, 

Electric Steel Furnaces, Joseph McKinley 
chairman. 

General Power, W. E. Murphy chairman. 
and “Electric Power in the Oil Fields,’ by 
W. G. Taylor. 


Lighting, H. H. Magdsick 


Handbook,” I. 


Meyer chairman. 


Merchandise Sales, E. A. Edkins chair- Lighting Sales, Clarence L. Law chair- aaa Contract, R. H. Ashworth chair- 
aon i : * > man. ‘Electric Development, Morse Dell Plain 
‘ oe Merchandise, ¥. D. Pembleton Street and Highway Lighting, W. T. chairman. : 


Dempsey chairman. 


Electrical Shop Management, C. E. Green- 
wood chairman 


Standardization and Testing, O. R. Hogue 
cnairman 


George H. Stickney chairman. 


Commercial Service and Relations with 
Residence Lighting, M. Luckiesh chairman. Customers, R. F. Bonsall chairman. 
Commercial Aspects of Lamp Equipment, “Use of Central-Station Power in Elec- 


tric Furnaces,’’ Robert M. Keeney. 





HE work of the Commercial Section this 

year, as outlined by the chairman, John G. 

Learned, has been to establish the Advertis- 

ing and Publicity Bureau and the Merchandise 
Sales Bureau, to compile new booklets, issue circulars, 
etc., to hold frequent conferences, and in general to 
maintain an organization for developing the commercial 
phases of the industry and for disseminating knowledge 
pertaining thereto. The growing need by central sta- 
tions of just such knowledge was pointed out by the 
chairman. 








Merchandising 





Four divisions compose the report of the Merchan- 
dise Sales Bureau, E. A. Edkins chairman—electrical 
merchandise, electric ranges, store management, and 
standardization and testing. 

With regard to general commercial conditions the com- 
mittee stated that it seemed doubtful that any decided 
drop in prices or curtailment of demand on the part of 
the buying public would come so suddenly as to have a 
serious effect within the present calendar year. The in- 
evitable decline, however, cannot be far distant, and 
future delivery orders for 1921 should therefore be 
placed with considerable conservatism and on a shorter 
time basis. 

Development of a merchandising cost system which 
will include all of the expense properly chargeable to 
this department is essential if the sale of electrical 
merchandise is to be successful, according to the report 
of the Electrical Merchandise Division, F. D, Pemble- 
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ton chairman. From figures compiled to show the cost 
of doing business it was found that there was a wide 
difference among the companies, varying from as low 
as 10 per cent to 32.4 per cent, based on the selling price 
of the goods sold. 


AVERAGE ELECTRIC RANGE’S REVENUE $47.47 PER YEAR 


In the past two years a very large number of electric 
ranges have been sold, so that there are now about 75,000 
ranges in use in the United States as compared with 
only about 10,000 in 1915, it was stated by the electric 
range division, J. Paul Clayton chairman. A conserva- 
tive estimate shows a market for the year 1920 of 
approximately 75,000 ranges, and the number to be sold 
this year will be limited by the producing capacities 
of the manufacturers. 

The diversity factor of the electric range load is 
greater than that of any other large class of electric 
load and aids materially in building up a load on the 
residence distribution system, now the most lightly 
loaded of all central-station lines. The average annual 
income from electric ranges throughout the country for 
1919 was $47.47 per range, and the average additional 
capital investment to serve a cooking customer is from 
$45 to $150. 

Electric water heating has been developed success- 
fully, especially in localities served by water power and 
where a low rate can be offered for this class of service. 
The average income from electric water heaters now 
in use is $40 per year. 

Operations of the electric shop by the central statio! 
must be conducted on a business basis if it is to meet 
successfully the competition of independent dealers and 
jobbers, it was stated by the electric shop managemen' 
division, C. E. Greenwood chairman. Price cutting as 
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principle is harmful to the best interests of the industry, 
and. no inducements of credit or deferred payments 
should be made which the independent retail establish- 
ment could not profitably offer. 

A definite policy for the conduct of the business re- 
garding charges, credits, exchanges, approvals and deliv- 
eries should be established, and all employees should be 
made thoroughly familiar with this policy. Periodic in- 
ventories should be taken indicating which are the slow 
movers in the stock. Unprofitable lines should be moved 
at a sacrifice if necessary to provide capital to be in- 
vested in new lines. The manager must know what 
his turnover is, which means a card system for perpetual 
inventory. There should be a definite plan and schedule 
for advertising which should tie in with the national 
advertising and other advertising of the distributer in 
the district. 

TESTING BUREAU RECOMMENDED 


The standardization and testing division, O. R. Hogue 
chairman, recommended that a national testing bureau 
be established for the purpose of testing all classes of 
electrical heating and motor-driven appliances. Such 
a testing bureau to be operated along lines that would 
furnish to its clients a thorough testing service, con- 
ducted along standardized lines and employing standard 
specifications to be approved by a committee consisting 
of representatives of central stations, jobbers, dealers, 
contractors, manufacturers and the N. E. L. A. 

Considerable discussion followed the reading of the 
reports of the various divisions of the committee. 
Manufacturers suffered from a very bad _ slump 
between the armistice and June of last vear, but at 
that time an avalanche of orders began to come in 
which completely swamped the plants, George A. 
Hughes, of the Edison Appliance Company of Chicago, 
asserted. All of the manufacturers, he continued, are 
trying to speed up production. As an example, next 
year the Electric Appliance Company will turn out 
60,000 ranges that will have an average rating of 5 
kw. each. Mr. Hughes explained that the present sys- 
tem of charging for the goods at their cost on date 
of shipment was due to the fact that the fluctuating 
prices of labor and material made it impossible to esti- 
mate with accuracy what the cost would be from day 
to day. 

An interesting note was made by Lewis A. Lewis of 
the Washington Water Power Company to the effect 
that in his territory range installations earned 100 per 
cent per annum on the investment when used in con- 
nection with water heaters, collections of $80 per year 
being the average. 

The idea of a central station trying to cut prices 
and so rule supreme in the merchandising field was 
ridiculed by A. C. McMicken of the Portland (Ore.) 
Railway, Light & Power Company, who said that mer- 
chandising at less than a profit is not a business builder. 
By working at a reasonable profit, he said, you invite 
electrical dealers into the field, which makes it easier 
for the consumer to purchase appliances. This, of 

ourse. results in greater consumption of energy, which 
s the point that the central station is seeking. 

Anticipate enormous demands and slack periods was 
the message of R. W. Clark of the Puget Sound Trac- 

on, Light & Power Company, Seattle, Wash., who 
uggested that some work could be done along these 
nes so that a steady demand for appliances would be 
reated, 
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Commercial Management 





Consideration of the compensation of salesmen by 
the committee on this subject, A. Hertz chairman, has 
been restricted to the central-station field. The commit- 
tee prepared a skeleton outline covering all the fields of 
a sales force in a highly specialized company. The 
small company may not have an individual for each 
phase of the work; still all the work of the smaller 
company is covered by the outline, which has six 
general branches as follows: (1 )Lighting; (2) 
power; (3) heating; (4) light and power combined; 
(5) appliances; (6 technical men. Under these main 
branches are classifications for specialized work .in 
each department. Having established this outline, it 
was necessary to determine a set of basic ratings figured 
on the minimum compensation paid to the men in each 
class. 

In the discussion the sales manager’s viewpoint was 
given by M. S. Seelman, Brooklyn, N. Y., who said that 
lighting salesmen have not been paid on a scale com- 
mensurate with the work done. Men should be paid 
enough so that they will not be attracted elsewhere, 
because the intimate knowledge of the business which 
they have Jearned at the company’s expense should be 
utilized. 

R. S. Hale, Boston, said that while merchandise sales- 
men could properly be paid on a salary and commission 
basis, it is only fair to the power salesmen that they 
be paid a straight salary as they are in no way respon- 
sible for the amount of energy used. 


POWER-F ACTOR CLAUSE IN POWER CONTRACTS 


The importance of improving power-factor conditions 
from the consumers’ and companies’ viewpoint was 
considered by R. H. Ashworth, chairman of the power 
contract committee, in his report. He urged studying 
how the problem can be solved and educating the con- 
sumer regarding the importance of improving his own 
installation. 

The results of a questionnaire indicate that there is 
no standard of practice on the part of the power com- 
panies, either in determining power factor or in cor- 
recting it. Rates vary from the complete omission of 
the power-factor clauses to the inclusion of a flat 
penalty for poor power factor. A method which 
improves conditions is the use of the kilowatt-ampere 
rather than the kilowatt as a basis for rates. Some 
companies base penalties on the demand charge only, 
others on the kilowatt-hours used, the latter being pref- 
erable in Mr. Ashworth’s opinion. 

Standardizations of methods was urged particularly 
to facilitate dealing with commissions and developing 
of instruments. Penalizing for poor power factor was 
urged as the best remedy and should apply below 85 
per cent in proportion to power factor. The bonus 
plan was not so highly regarded. 

The desirability of basing penalties upon demand 
received considerable attention in the discussion of this 
report, H. L. Cook, Boise, Idaho, maintaining that meter 
complications resulting from other methods offset the 
greater accuracy. The encouragement of improvement 
on the part of the customer being the major end in 
view, any method which results in a proportional penalty 








1250 


should improve conditions. In many respects rates 
based upon kilowatt-amperes offer the best solution. 

L. E. Smith, General Electric Company, felt that 
imposing penalties offered a better solution in that it 
permits the customer to make his choice of improving 
the power factor or shouldering the expense which 
his poor power factor involves. 

The question is one which involves the large consumer 
principally, contended R. S. Hale, Boston, who indorsed 
the two-meter method and further agreed on the 
desirability of including penalties based on kilowatt- 
hour consumption. W. G. Vincent, Pacific Gas & 
Electric Company, suggested that a provisional reserva- 
tion be filed with public service commissions releas- 
ing power companies from the necessity of serving 
customers with abnormally poor power factors. 








Eleetriec Furnaces 


The high cost of metallurgical products of electrical 
furnaces and the growing cost of fuel assure central 
stations of large electric furnace loads, said Robert M. 
Keeney, director of department of metallurgical 
research, Colorado School of Mines, in his paper on the 
“Use of Central Station Power in Electric Furnaces.” 
In the United States the majority of electric furnaces 
are operated by central-station power, which is not 
the case in Europe, where all plants having electric 
furnaces either have their own power plants or the 
central station has a plant set aside for this special 
load. The main point the electrical industry should 
watch in the upbuilding of this branch of the industry 
is the use of three-phase furnaces. 


ELECTRIC STEEL FURNACE DEVELOPMENT FROM 
SEVERAL VIEWPOINTS 


Development in electric furnace design has been 
toward making the furnace load more desirable to the 
central station, in the opinion of the electric steel 
furnace division, of which Joseph McKinley is chairman. 
Automatic charging, automatic regulation of the elec- 
trodes and increase of power capacity per ton rating of 
furnaces have helped in this development. The electric 
stee] production in the United States represented 300,- 
000,000 kw.-hr. power consumption in 1918. Figures 
for ten years are: 


Year Gross Tons Year Gross Tons 
1909 13,762 1914 24,009 
1910 52,141 1915 69,412 
1911 29,105 1916 168,918 
1912 18,309 1917 304,543 
1913 30,180 1918 511,364 


Considering the furnace from the user’s standpoint, 
Edward T. Moore, in one of the papers supplementing 
this report, made some interesting statements regarding 
the cost of production of steel by this method. As shown 
in the curve, the power cost is a function of the load 
factor to a very marked degree. As a high monthly kilo- 
watt consumption and a low peak demand produce a high 
load factor, it is the endeavor to keep the peak demand 
as low as possible. In this connection, one company has 
constructed a peak regulator to control the demand for 
power. By this means the load factor was increased 
from 45 per cent to nearly 60 per cent and the energy 
cost decreased, as shown in the curve, from 1 cent per 
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kilowatt-hour to 0.89 cent per kilowatt-hour, which 
alone reduced the power cost of steel ingots approxi- 
mately $1 per ton. A drop of load factor from 50 per 
cent to 40 per cent would mean in this case an increase 
in power cost of $1,800 a month with a consumption of 
2,500,000 kw.-hr. 

From the central-station viewpoint, as pointed out in 
the paper by E. C. Stone, the importance of load factor, 
furnace disturbances and off-peak power are fully 
recognized. On account of the rapid and wide fluctua- 
tions in load, electric furnaces have in some cases caused 
considerable disturbances in systems to which they have 
heen connected. It is thought that “disturbance-limit- 
ing” standards may be established. 

In giving the manufacturer’s viewpoint W. E. Moore 
has shown that the manufacturer is also interested in 
the design of regulators to eliminate the instantaneous 
peaks. The factors limiting the growth of electric 
furnace business are the lack of power and also the 
lack of supplies such as electrodes and shortage of 
trained men for the work. 

Discussing the report, Frank D. Burr of Denver said 
that information re- 
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A HIGH-LOAD FACTOR IS IMPORTANT 


distance of the fur- 
nace installation 
from the factory are 
great disadvantages in the West. Cost of power is 
comparatively unimportant, but it is significant that 
while castings can be turned out at $38 per ton with 
energy at 1 cent per kilowatt-hour, compared with $57 
per ton by the converter method, they would cost only 
$44 per ton if the rate for electric service were increased 
100 per cent. 

W. L. Merrill, Schenectady, predicted that within ten 
years the furnace load would be greater than the entire 
motor load. He referred to casting anchor chain from 
electric steel, saying that the cost is approximately the 
same as that of forging, but the chain is 40 per cent 
stronger. Another advantage is that one man ca! 
produce sixty times as much steel chain as under th: 
old system. 

J. G. Learned pointed out that electric furnace user 
are now seeking power and are not only willing to pa 
a good rate for it, but in some cases are willing t 
finance the extensions and provide sufficient capital t 
pay for the necessary increase in the station generat« 
capacity. 


IN FURNACE WORK IN KEEPING 
POWER COSTS DOWN 
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Industrial Heating 





Activities of the industrial electric heating division, 
M. T. Wilcox chairman, were covered by three papers 
as follows: “The Electric Furnace for Melting Brass,” 
by A. V. S. Lindsley; “Low-Temperature Industrial 
Heating,” by R. T. Kaighin, and “Industrial Heating 
Applied to Medium and Low-Temperature Processes,” 
by W. S. Scott. 

An annual saving of $36,000,000 could be realized 
in the melting of brass and non-ferrous alloys by the 
use of electric furnaces, it was maintained by A. V. S. 
Lindsley in his discussion of the electric furnace for 
melting brass. Data on types and sizes of furnaces were 
given, showing an energy consumption per ton of metal 
melted of from 175 kw.-hr. to 300 kw.-hr., depending on 
the size of furnace and the nature of metal treated. 

Manufacturers who formerly allowed from five to 
nine hours for japanning operations are now doing 
the same work much better with electric ovens in from 
thirty to sixty minutes, R. T. Kaighin stated in his 
paper, “Low-Temperature Industrial Heating,” which 
covered electric heating as applied to japanning, 
paint drying and core baking. For japanning in De- 
troit there is a connected load in excess of 20,000 kw., 
in Toledo the electric japanning load is over 6,000 kw. 
and in Cleveland this load exceeds 5,000 kw. 

A very complete description of the practical appli- 
cation and apparatus used in electric ovens was given 
by W. S. Seott in his paper on “Industrial Heating 
Applied to Medium and Low-Temperature Processes.” 


INDUSTRIAL HEATING AND ADVANTAGES OF 
ELECTRIC FURNACES 


The additional advantages of electric furnaces besides 
the saving in heat cost were brought out in the dis- 
cussion by Harold Fulwider of the General Electric 
Company. To show the progress that is being made 
in the electric furnaces, he spoke of an electric furnace 
to be used in the heat treating of gun forgings now 
being constructed. This furnace, which is 104 ft. in 
diameter and 105 ft. high, will handle castings weigh- 
ing 320,000 Ib. and will represent a load of 2,850 kw. 
Central-station men should take over some of the work 
that had been done by the manufacturers in finding 
new uses for electric furnaces and ovens, he concluded. 

A. ©. McMicken, Portland (Ore.) Railway, Light & 
Power Company, said that the only two brass furnaces 
on the Pacific Coast, in his knowledge, are in Portland, 
and that the furnaces are giving excellent results. Run- 
ning with an average heating cost of 1.4 cents per 
<ilowatt-hour, they are able to compete with oil fur- 
naces, despite the increased fuel cost, and at the same 
ime are turning out a superior product. Besides, 
onsiderable loss in metal is being avoided. This par- 
icular load, Mr. McMicken pointed out, is not par- 
icularly attractive to the central station for two reasons 

-first, because the furnaces are of the single-phase 

pe, and, second, because the power factor, even with 

pecial transformers and special reactances in them, 
erages only 72 per cent. Three-phase furnaces have 

‘tter performance than this, the power factor in their 

se running around 90 per cent. 

A home-made electric furnace which is being served 
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by his company is making pig iron out of scrap metal. 
This furnace is of the three-phase type, turns out 
two tons of metal every hour and a half and has a 
load factor that is better than any other electric furnace 
served. 

F. X. Mettenenet of Chicago then stated that his com- 
pany has found that electric furnaces on a rate of 3 
cents per kilowatt-hour are able to compete with gas 
furnaces, with gas selling at 65 cents per 1,000 cu.ft. 








Wiring 





Considerable space is devoted to the standardization 
of appliance plugs and housings in the report of the 
wiring committee, R. S. Hale chairman. The importance 
of this measure is being increasingly recognized, but 
there are two reasons why comparatively little progress 
has been made. The first is the genuine doubt as to the 
best standard, since both flat prongs and round prongs 
have distinct advantages and disadvantages, and further 
there is still a question as to whether there should be 
different types, one heavy and rugged for such articles 
as flatirons, and another type non-interchangeable with 
the first for light articles like heating pads, percolators, 
ete. The second reason is the disinclination of each 
manufacturer to adopt a standard other than his own. 

From a letter from F. D. Goode, chairman Heating 
Appliance Section, A. M. E. §., it appears that of the 
two types of terminal structures used with flatirons at 
the present time—the flat type and the round—four 
manufacturers use the flat type. Standard attachment 
plugs virtually are interchangeable on these flat prongs 
now. At the same time six manufacturers make flat- 
irons with round prongs. Arrangements have now been 
made for detail changes by some of the manufacturers 
which will permit the interchangeable use of a standard 
plug on all six of these irons in the very-near future. 
This standardization does not yet affect all manufac- 
turers of flat-prong or round-prong flatirons and as yet 
does not include appliances other than flatirons. 

The committee feels that serious attention to the men- 
ace of fires from flatirons is merited, and that continued 
education of the public is the best way to combat this 
danger. 

Tests on wiring at different ages are being continued, 
and in addition the committee is having prepared some 
sample boards showing different types of wiring, em- 
bracing also foreign practice. Furthermore, it is branch- 
ing out into tests on portable cords, with a view toward 
standardization on minimum requirements based on ex- 
perience. These tests are to be started this year and 
manufacturers have been asked to submit sample cards, 
confining themselves first to cords suitable for domestic 
iron use, No. 16, B. & S. stranded. It is hoped that 
through returns from appliance managers of central 
stations and from wiring contractors, and through 
laboratory tests, some rating can be given the various 
cords. 

A description of heater cords to be tested by the 
Electrical Testing Laboratories under the auspices of 
the wiring committee and to be rated by commercial 
men and wiring contractors was presented under sepa- 
rate cover. Ratings are asked on twenty cords from 
nine manufacturers. 
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Power Service 





During the past four years industry has encountered 
economic problems which, no doubt, existed heretofore 
but were not recognized because problems of seemingly 
greater importance demanded attention. The report of 
the division of the Power Sales Bureau on economics of 
the use of central-station power, John W. Meyer chair- 
man, stated that probably the greatest problems to be 
met have been the rapidly advancing cost of labor, 
money and materials essential in the production of 
energy. These tendencies in commercial development 
are of interest to engineers, but a thorough understand- 
ing of them can be attained only by a detailed study of 
capital, gross earnings, cost of materials and replace- 
ment of capital destroyed. 

The rapid growth in the use of electric drive in the 
textile industry was also taken up in detail by the com- 
mittee. 

Under “Public Utility Barometers” the committee dis- 
cussed the central-station operation data being collected 
and published monthly by the ELECTRICAL WORLD and 
strongly recommended that the central-station industry 
lend all assistance to the ELECTRICAL WORLD in this 
compilation. In an excellent paper which formed a part 
of the committee’s report H. H. Holding suggested the 
use of graphic records of sales to a group of representa- 
tive industrial power customers as an index to industrial 
trade conditions. 

The division on electrochemical processes, C. H. 
McClure chairman, allotted certain phases of its work 
to several members for investigation and report. The 
subjects treated include “Nitrogen Fixation” by C. B. 
Gibson of the Westinghouse Electric & Manufacturing 
Company. Mr. Gibson described the five processes, list- 
ing the advantages and disadvantages of each. These 
processes are : (1) the arc; (2) the cyanamid; (3) the 
nitride; (4) the direct synthetic ammonids (5) the 
cyanide. The last two do not require electric energy. 

A paper by J. A. Johnson of the Niagara Falls Power 
Company dealt with artificial abrasives. 

Karl Horine of the Commonwealth Edison Company 
dealt with the subject of electrolytic chlorine, the 
importance of this industry being indicated by the 
capacity of plants in the United States and Canada, 
which in 1919 amounted to 170,000 tons per year. The 
electrical load is desirable to central stations both in its 
characteristics and its amount. It takes 2,600 kw.-hr. to 
produce one ton of chlorine. 

A paper by C. A. Winder of the General Electric 
Company on the subject of phosphorus outlined the proc- 
ess of smelting rock phosphates with silica and carbon 
and showed the difficulties due to the penetrating 
qualities of phosphorus. 

A paper on magnesium, also by Mr. Winder, described 
the apparatus used in the production of magnesium. The 
energy requirement is 25 kw.-hr. per pound. 

A. F. Hibbeler of the Commonwealth Edison Company 
wrote on electrolytic refinement of zinc. While the 
electrolytic methods are scarcely past the experimental 
stage, their future seems assured on account of their 
higher efficiency. 

James Brakes, Jr., of the Commonwealth Edison Com- 
pany, treated the subject of electro-galvanizing, giving 
the various steps in the process, and described the 
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method of cleaning the iron, which also is an electrical 
process. The costs of electro-galvanizing and coke and 
gas hot-galvanizing were compared, and the electric 
process was shown to be cheapest. 

Another paper by C. B. Gibson was devoted to the 
manufacture of graphite. 

The work of the division of electrical development, as 
outlined by the chairman, Morse DellPlain, has been 
along three lines: (1) new industrial electric proc- 
esses; (2) special convention addressses; (3) papers 
for presentation before conventions of manufacturers. 

There are several new wholesale uses for electric 
energy which should be mentioned, chief among which 
are purification of municipal water supply, steriliza- 
tion of sewage, and dehydration of food products. In 
addition, the increased use of the electric furnace in 
the metallurgical industries has resulted in many new 
specific processes in that field. 








Lighting Service 





The activities of the Lighting Sales Bureau for the 
past year have been along lines similar to those of 
other vears, though somewhat experimental, it is stated 
in the report of the bureau, Clarence L. Law chairman, 
as they were based upon a suggested organization made 
at the beginning of the year to determine upon a 
definite plan of future procedure. The bureau has 
operated during the year in six divisions as follows: 
(1) Commercial aspects of lamp equipment; (2) street 
and highway lighting; (3) store lighting; (4) lighting 
of large buildings; (5) residence lighting, and (6) 
industrial lighting. The chairman recommended that 
for the next vear’s work the bureau be divided into 
three divisions as follows: (1) Lighting practice; (2) 
lighting campaign; (3) lighting equipment. 

It was thought that the most needed service in the field 
of the division on the commercial aspect of lamp equip- 
ment, G. H. Stickney chairman, would be to produce a 
reference book on lighting equipment, covering standard 
types, and to point out their merits and applications. 
The division has, therefore, prepared a classification of 
such equipments and has undertaken the collation of 
information which it proposes to present in a systematic 
form for ready reference. 

The street and highway lighting division, under W. T. 
Dempsey, dwelt on the progress that is being made in 
highway lighting, park lighting, lighting fire depart- 
ment and police signal posts and lighting for traffic 
regulation. 

A paver on “Lighting and the Householder,” by M. 
Luckiesh, chairman of the residence lighting division, 
presented a résumé of conclusions reached by analyses 
of residence lighting. The keynote of the paper was 
that in general the householder is indifferent toward 
lighting. 

While the central station is the only factor in the 
electrical industry constantly in contact with the cus- 
tomer, it has in the usual case failed to take the leader- 
ship in the problem of industrial lighting and, in the 
opinion of the industrial lighting division, of which 
H. H. Magdsick is chairman, the one way to correct this 
situation is to have men of ability who are thoroughly 
informed on the subject of illumination and capable of 
commanding respect as experts conduct the sales effort. 


Electric Vehicle 
Sessions 





Garage and 


The Electric Vehicle Section met on ; 
chairman. 


Friday afternoon, when, after the ad- 
dress of Chairman George B. Foster, 
committee reports and papers were pre- 
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Rates, 


A. Freeman chairman. 


Willis M. Thayer Electric Vehicle and Power Sales Bureau 


Co-operation, E. S. Mansfield chairman 
Transportation Engineering, F. M. Feiker 
chairman, 





r “The Uses and Abuses of Electric Vehi- “The Electric Truck Industry,” by C. A. 
sented to the section as follows: cles,” by H. J. Butler and W. J. Burns. Street. 
APID development of the electric vehicle tomer who does not buy his supplies through the garage 


business depends on adequate garage facili- 

ties. This was the point most emphasized 

by George B. Foster in his address before 
the Electric Vehicle Section. While the central stations 
have taken some interest in the promotion of vehicle 
business, as a whole the activity in this field has not 
been commensurate with the possibilities. 

By keeping accurate cost records, promoting the es- 
tablishment of suitable garages and meeting the com- 
petitor on his own ground the entire industry will be 
stimulated. The future of the business is very en- 
couraging, concluded the chairman, and no central sta- 
tion should neglect this important field. 

The discussion on the papers presented before the 
Electric Vehicle Section centered around the uses and 
abuses of electric cars. W. E. Clement of New Orleans 
emphasized the need of proper garages and supervision. 
That the present is the ideal time to sell vehicles, since 
they can be served without investing in line extensions, 
and that salesmen who have been taken off other work 
can well be used in this field were opinions expressed 
by those taking part in the discussion, among whom 
were G. B. Foster and E. W. Lloyd. 


MAKING THE GARAGE A PROFITABLE BUSINESS 


Off-peak vehicle load is profitable to the central sta- 
tion, but the garage, which seems to be the necessary 
medium through which such load is obtained, is not 
always profitable. For that reason the committee on 
garages and rates, Willis M. Thayer chairman, gave its 
attention to the conditions necessary to make a garage 
profitable. 

After a careful investigation of various commercial 
ventures the committee has decided that a sixty-car 
garage is the minimum on which to establish a profitable 
business. The floor should be of ample size with a 
width of at least 60 ft. (18 m.) and length of from 
150 ft. (46 m.) to 200 ft. (61 m.). 

The handling of properly selected side lines is empha- 
sized. In fact, in the opinion of the committee, a cus- 





should be looked on with disfavor. 

While the central station has provided accommodation 
for electric vehicle users, better results can be obtained 
by operating a garage as an independent business, par- 
ticularly in large cities where the business has been 
developed. Handling batteries for gas cars is also sug- 
gested as the volume is large and the profit good. 


No UNFAVORABLE ELECTRIC VEHICLE LEGISLATION 
DURING THE YEAR 


During the past year no legislation which discrimi- 
nates against the electric vehicles has come to the atten- 
tion of the committee on legislation, Chairman G. A. 
Freeman reported. The proposed uniform motor vehicle 
law, prepared by a joint committee representing the 
American Association of Highway Officials, the Na- 
tional Automobile Chamber of Commerce, the American 
Automobile Association and the Highway Industries 
Association, was briefly touched upon. In the opinion 
of the committee the proposed law favors the electric 
vehicle. 


USES AND ABUSES OF ELECTRIC VEHICLES 


A paper by H. J. Butler and W. J. Burns enumerating 
the advantages of electric vehicles pointed out that it is 
easy to train help used to other lines of work to become 
safe operators. Another big advantage in the use of 
the electric truck is found in the fact that when the 
electric truck stops all movement of the mechanism 
stops. Moreover, the amount of power required can be 
measured in advance of purchase with instruments of 
precision, 

A number of investigations have shown that from 
15 miles to 18 miles a day is the average delivery mile- 
age when horses are the medium. The average speed of 
a 2-ton electric truck is 14 miles to 15 miles per hour. 
This is from two to three times the speed of the horse- 
drawn vehicle. Of course, the field of operation of the 
electric truck is quite clearly defined, and rural or inter- 
urban deliveries of long mileage are purely within the 
radius of the gasoline truck. 
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Electric installation can be abused in two ways. The 
first way is by an attempt to have the electric truck 
perform long mileage at high speed, and the second is 
because of constant neglect of the battery. 

From the accompanying chart, prepared and fur- 
nished by one of the largest operators of both gasoline 
and electric trucks in the United States, it can be seen 
that the cost per ton-mile for the gasoline truck has 
increased from 5.3 cents in 1915 to 6.75 cents in 1919, 
while the cost per ton-mile for the electric truck has 
decreased consistently from 4.74 cents in 1915 to 4.17 
cents in 1919. Another interesting point which will be 
observed from reading this chart is that the average 
ton capacity per gas truck only increased from 3 to 3.27, 
while that of the electric truck in the same period in- 
creased from 1.6 to 2.7. The trucks from which these 
figures were compiled were all operating under equal 
conditions in city deliveries. The figures include all 
expenses except interest, depreciation, insurance and 
drivers’ wages. 


CO-OPERATION OF ELECTRIC VEHICLE AND POWER 
SALESMEN RECOMMENDED 


The power salesman and the electric vehicle repre- 
sentative are in the same field, dealing with the same 
customers and, although the fact is not fully appre- 
ciated by either of them, have an interest in common. 
In the report of the electric vehicle and power sales 
bureau co-operation committee, E. S. Mansfield chair- 
man, a study and suggestions have been made of ways 
and means by which each interest may benefit itself by 
working in sympathy and co-operation with the other. 
It is not to be expected that the power salesman will 
devote all of his time to the introduction of electric 
vehicles, but he should know something about electric 
transportation, the range of its efficiency and its relative 
economy. 

Managers of some companies believe that the condi- 
tions in their localities are such that electric vehicles 
cannot be operated successfully, or that the amount of 
transportation is so small that it would not pay to 
appoint an electric vehicle power salesman. Even so, it 
would be better to have some one knowing the facts and 
conditions to notify prospective customers of them. 

The electric vehicle representative cannot expect the 
fullest amount of co-operation from the central station 
unless he in turn shows the same spirit. A little study 
on his part, together with a conference with the central 
station, will put him in a position where he can tell the 
“prospect” a simple story which can afterward be con- 
firmed by the power salesman. A little knowledge may 
enable the electric vehicle man to point out how by com- 
bining his charging load with other power he can obtain 
a better rate. 


LACK OF TRANSPORTATION ENGINEERING EDUCATION 


While the large quantity of operating-cost figures 
collected by the transportation engineering committee, 
of which F. M. Feiker is chairman, are not compara- 
tive to the extent that accurate cost facts could be 
deduced from them, still they indicate that the cost 
of operating the electric vehicle, taking all factors into 
consideration, is about one-half the cost of gasoline 
transportation for similar operating conditions. 

The committee was of the opinion that the way to 
present the growing importance of both the commer- 
cial and the industrial electric vehicle in the trans- 
portation industry is to associate them in the first 
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place with the larger problem of transportation and 
in the second place with the problem of electricity 
in transportation, with all of which the central station 
has an increasingly important relation. 

In this connection the committee made a study of 
transportation education. A questionnaire was sent 
to most of the educational institutions of the country, 
the results of which showed a lack of any definite 
conception of transportation engineering as such, al- 
though in places there is elementary knowledge of the 
general subject. 

While transportation engineering is the big thing, 
there is no crystallized definition of a transportation 
engineer and there is far from any crystallized senti- 
ment as to how the prospective transportation engi- 
neer is to be trained. Although not laying down a 
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course in transportation, the committee felt that the 
subject could not be covered properly by the separate 
departments of a university taking it up from their 
own particular viewpoints. Rather should such a 
course be built up with the general subject in view, 
guided by an individual not tied by experience or 
sympathy to any one particular phase of transpor- 
tation. 

The report contains suggestions on transportation 
engineering from a number of universities together 
with requests for assistance regarding transportation 
engineering courses. 

There are appended to the report the complete data 
received from the colleges in reply to the committee’s 
questionnaire relative to instruction in transportation 
engineering. 


THE ELECTRIC TRUCK AN ECONOMIC NECESSITY 


In spite of several years of extremely keen competi- 
tion with gasoline trucks, the electric truck remains an 
economic necessity in the transportation field, said C. A. 
Street, in a short paper on the subject of the electric 
truck industry. The proper application of the most 
economical machine is to use electric trucks for work 
within their capacity and gasoline trucks only for work 
beyond the capacity of electric trucks. Complete accurate 
operating cost records of large users of both gasoline 
and electric trucks prove that a 5-ton gasoline truck, 
operating an average of 40 miles per day, costs approxi- 
mately $5 to $10 a day more than a 5-ton electric truck 
doing the same work. 

The electric truck industry has not grown at the 
same rate as the gasoline truck industry, owing, pos- 
sibly, to the enormous advertising and sales campaign 
carried on for years by the gasoline passenger car and 
truck interests. 
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HILE the proposed Accounting Section of 

the National Electric Light Association 

is substantially the same in character as 

the existing Accounting Section, it is not 
possible to suggest a program for future work until the 
reorganization is carefully studied, Chairman R. W. 
Symes said in his address before the section. The 
work of the section will be considerably enlarged and 
its sphere of usefulness broadened by the new plan. 
Several of the accounting committees have been tenta- 
tively placed in the category of national or standing 
committees, and the work of such committees has been 
co-ordinated with that of like committees of other sec- 
tions. With the proposed plans adopted another step 
in advance will be recorded and the work of the sec- 


tion should take an even more important place in the 
affairs of the industry. 7 


328 REPLIES TO CREDIT QUESTIONNAIRES 


Questionnaires sent out by the committee on credits 
and collections, David Darlington chairman, covering 
the methods employed in the credit and collection 
departments resulted in 328 replies from member com- 
panies. These replies showed that usually credits and 
collections are handled by a- single department and 
credit requirements must be met before service is given; 
unpaid accounts must be settled up before customers 
can open new ones after service has been discontinued; 
exchange of credit information with other commercial 
houses is practiced by about 50 per cent of the com- 
panies; guarantees or deposits are required quite gen- 
erally; discounts varying from 3 per cent to 20 per cent 
are given for prompt payment, and appliances are sold 
on the installment basis by most of the companies deal- 
ing in them. 

Tabulated data from companies having fewer than 
1,000 customers and companies serving more than 50,000 
ustomers are given in the report, showing nature of 
billing, whether net or subject to discount, the per- 
‘entage of collections received through mail, collectors, 
nain and branch offices, percentage of deposits held 

ised on monthly sales, number of collectors, percent- 

re collected in calendar month in which billed and 

‘reentage of bad debts. 


STANDARD CLASSIFICATION SOON TO BE COMPLETED 


No stated meetings of the committee on classification 
accounts and accounting relations with other asso- 
itions, William Schmidt, Jr., chairman, were called 
held during the year, but a large amount of corre- 
yndence has been conducted with the National Asso- 
tion of Utilities Commissioners, with the various 
te regulatory bodies and with the association heads 
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of the Accounting Section. At a later date a conference 
will be held, and probably the matter of a national 
standard classification can be successfully adjusted at 
one sitting. 


OPINION DIVIDED ON EFFICACY OF BONUS SYSTEMS 


Bonus systems of increasing employees’ remuneration 
are neither indorsed nor condemned in the report of 
the Accounting Section’s committee on bonus systems, 
Harry A. Snow chairman. Of 133 large central stations 
surveved, only twenty-four have bonus systems in use, 
although reports of nine bonus systems having been 
tried and discarded also were received. Wage plans 
of twenty concerns outside the electrical industry also 
were studied for additional data. Co-operation of 
employer and employee is essential to the success of 
any such plan, the report states, the primary object 
being to increase the efficiency and interest of the 
employee to the mutual benefit of himself and the com- 
pany. Unfair advantage taken by either side must 
militate against the success of any such plan. In the 
appendix of this report actual details of bonus plans 
successfully in use in central stations are given. 


CLASSIFICATION OF MERCHANDISING ACCOUNTING 


The same classification of merchandising accounting 
has been retained by the merchandising accounting com- 
mittee, C. W. Johnson chairman, that was submitted in 
1917. A canvass of member companies as to their 
attitude in regard to the classification submitted, also a 
request for suggestions from them as to changes or 
additions that should be made in the accounts, brought 
out the fact that owing to the war and the general 
labor conditions of 1917 and 1918 member companies 
had not made use of the classification. 

An index to merchandise accounting is proposed 
which consists of six main divisions, with subdivisions: 
(1) Revenue from merchandise sales; (2) cost of goods 
sold; (3) cost of installation; (4) selling expenses; 
(5) general expenses; (6) fixed charges. The smaller 
companies may desire to use only the main classification 
consisting of the six accounts. Those desiring more 
than the six accounts may use the first subdivision, of 
which there are twenty accounts, while the larger com- 
panies may avail themselves of all subdivisions. This 
extends the classification to a total of thirty-nine 
accounts. 


ACCOUNTING SERVICE TO MEMBER COMPANIES 


Since the previous report of the committee on account- 
ing service to member companies, there has been a 
service department organized at the association head- 
quarters in charge of F. W. Herbert, formerly a member 
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of the Public Utility Commission of the State of 
Colorado, who is to assist in the accounting service 
work. The work of the accounting service has been 
very extensive during the past year, and numerous 
inquiries have been received by the state representatives. 

In connection with the work the committee, sent 
out letters to the various state representatives calling 
for suggestions. One of the problems which came to 
light was in respect to the handling of accounts where 
the consumer put up the money for an extension with 
an agreement for a refund on a certain basis over a 
period of years. In a number of cases the utilities 
commissions have felt that since this property had been 
paid for by the consumer it should not have been 
carried on the property or construction account of the 
utilities until such time as the actual refund to the 
consumer had taken place. It is the opinion of the 
state representative who brought up this point that 
such an agreement was working a hardship on the 
utilities, for the utilities would not be able to earn 
a rate of return or a percentage for renewals and 
contingencies on such property. 

It is the intention of the committee, of which Fred- 
erick Smith is chairman, to continue the effort to 
extend the scope of this work and to cover the states 
which at the present time have no representative. 


Motor VEHICLE RECORDS EMPHASIZE NEED OF 
BETTER ACCOUNTING 


The efforts of the motor vehicle records committee, 
G. P. Landwehr chairman, have been concentrated on 
obtaining cost data on the interchangeable report which 
was recommended by the former committees. The 
results obtained by securing these figures, while of great 
value, proved conclusively that a new campaign must 
be started to have all companies consider their trans- 
portation department as a separate unit of the electric 
system. The committee is to continue the collection 
of data during the coming year. 

SYSTEMATIC KEEPING OF PURCHASE-PRICE RECORDS 

In the development of a system for keeping purchase- 
price records the committee on purchasing and store- 
room accounting, W. F. Stevens chairman, holds that 
only those prices which have some potential value should 
be recorded. Instead of recording all prices a division 
should be made taking out all of those that aré special 
or where there is a lack of description. The responsi- 
bility of maintaining the established standards of com- 
pleteness should be delegated to one person. Data 
recorded should be as follows: Date of purchase order; 
number of purchase order; name of vendor; gross dis- 
count—net price; quantity. 

Purchases of supplies may be grouped under the 
following heads: (1) Contracts; (2) formal orders; (3) 
emergency orders; (4) petty-cash transactions. The 
subject of emergency orders is one which the committee 
has taken up in considerable detail. With few excep- 
tions the emergency order has found a useful place only 
where the purchasing organization is centralized at a 
distance from the stock centers. Its legitimate field is 
where a company has taken over smaller ones in sur- 
rounding towns. It is often necessary in this case to 
develop some form of local purchasing. The committee 
has gone into a detailed system of handling orders of 
this kind. 

Inventory procedure is another subject which has been 
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investigated with regard to its purpose, routine, opera- 
tions, time of taking, responsibility for results, final 
report, study of errors of storehouse operation, preci- 
sion of results and standard methods of comparison. 


INFORMATION ON MAKING TAX RETURNS 


In carrying out its work in giving member companies 
suggestions. as to pitfalls in the federal income tax 
requirements, the committee on tax procedure, H. E. 
Addenbrooke chairman, prepared and sent out three 
papers. The subjects covered were “Accounting as 
Affected by the Federal Income and Excess Profits Tax 
Laws,” “Questions Affecting Invested Capital and Net 
Income” and “Suggestions Affecting Consolidated 
Returns.” A lesson was also prepared for the advanced 
accounting course on the general subject of tax laws 
and regulations. 


, 


CUSTOMERS’ RECORDS AND BILLING METHODS 


Depositing cash in bank with the least delay and 
causing the customer’s account to reflect accurately as 
soon as possible the fact of his payment are essential 
to a good system of handling cash receipts, it was 
stated in the report of the committee on customers’ 
records and billing methods, J. D. Jacobus chairman. 
Elimination of the peak in balancing of consumers’ 
ledgers has been solved by sectionalizing the ledgers 
either by the routes by which they are read or by 
some other convenient method and balancing them as 
units at different times during the month, unit balances 
being taken when the unpaid bills are at a minimum, 
usually just prior to the billing period. 

Rendering bills to residential and apartment-house 
customers at bimonthly or quarterly periods has been 
tried out in two instances, and the plan adopted has 
been in operation more than a year, with results so 
satisfactory that it is improbable that either company 
will revert to monthly billing. The saving in bimonthly 
billing has been approximately 50 cents per customer 
and under quarterly billing 60 cents per customer. 

A system of combined billing and ledger posting by 
machine for customers’ account has been adopted by a 
number of companies and has proved to be a great 
saver of time and labor. 

In the discussion on the report E. J. Fowles of the 
Commonwealth Edison Company said that machine 
billing, if properly applied, would effect great simplifica- 
tion of customers’ account, but that continuous meter 
reading and monthly and quarterly billing have not 
given universal satisfaction in the territory of the 
Commonwealth Edison Company. Mr. Schmidt, Jr., 
said that bimonthly and quarterly billing had greatly 
reduced the number of complaints, but that the expense 
is not justifiable. He estimated that from $350,000 to 
$400,000 additional working capital is required for 
bimonthly billing. 


RESTRICTIONS ON SUBSCRIPTIONS TO ACCOUNTING 
COURSES REMOVED 


The committee on accounting education, Douglass 
Burnett chairman, states that prior to Oct. 1, 1919, 
restrictions to the elemental and advanced accounting 
courses were limited to member companies, but owing 
to the request for the use of these courses by allied 
industries and educational institutions these restric- 
tions have been removed. The advanced course is now 
at a stage where twenty-five lessons are available. 





Raising Economy in Prime Mover Practice 


Increased Attention Is Directed Toward Economy in Power-Plant Practice 
as Shown by Prime-Mover Report at N. E. L. A. Convention—Problems 
of Burning Low-Grade Fuels, Oil Engine and Hydraulic Practice Are Studied 


ISING costs of fuel and labor have caused 
central-station engineers to attack, with new 
energy, the problem of increasing over-all 
plant economy. Progress in burning low- 

grade fuel is reported by N. A. Carle, chairman of the 
National Electric Light Association committee on 
prime movers, and it is stated that Diesel oil engines 
have been perfected to such a degree that they may 
be profitably considered for installation in central 
stations. Manufacturing companies are said to be 
correcting difficulties in steam turbines and boilers 
which were constructed during the war period. Prob- 
lems arising out of the interconnection of steam and 
hydraulic stations are being scrutinized for the purpose 
of obtaining maximum economy in the whole system. 

Operating records of single-shaft turbines, according 
to the report, have not been entirely satisfactory, and 
several additional turbine failures have occurred during 
the year. An analysis of the data indicates trouble 
due to vibration of the wheel structure causing fatigue 
cracks. Trouble has been accentuated in the disk where 
sharp tool marks or rough surfaces are present or 
holes in the wheel are drilled for balancing purposes. 
Considerable investigation is still necessary on the 
subject of vibration of wheels before all the facts can 
be known and the designs can be completely guarded 
against this trouble. Records of units manufactured 
since the last report indicate that 30,000-kw., 1,800- 
r.p.m., 60-cycle, and 35,000-kw., 1,500-r.p.m., 25-cycle, 
are the present maximum standard sizes of single-shaft, 
single-barrel units for large installations. 
STEAM-TURBINE UNITS 


STARTING LARGE 


Elimination of danger from temperature changes in 
starting large turbines from the cold state cannot be 
accomplished by hard and fast rules. Generally, a 
partial vacuum of 15 in. to 20 in. (380 mm. to 500 mm.) 
is maintained during the warming up of sufficient steam 
to turn the unit at not more than 10 per cent of its 
speed, the safe minimum line being given as twenty 
minutes for units of 20,000 kw. capacity and thirty 
minutes for units of 30,000 kw. Application of load 
at a rate for these sizes not exceeding 1,000 kw. per 
minute seems to be the general rule. 

Serious damage in some instances to the casings of 
large turbine units has resulted from contraction and ex- 
pansion of steam lines. Emphasis is laid on the necessity 
of making the steam lines sufficiently flexible and provid- 
ing anchorages in such positions as to prevent trans- 
mission of strains to the turbine casing. 

Careful selection of oil for turbine use is pointed 
out as a necessity to eliminate troubles due to the 
tendency of manufacturers toward operation of lubri- 
cating oils at higher temperatures and the deterioration 
caused by contact with air and water occurring under 
working conditions. Current practice calls for frequent 
treatment by means of purifying and filtering devices. 
Two methods of treatment are generally used—the 
continuous system and the batch system, the first con- 
sisting of continuous circulation of the oil through the 





treating apparatus, while under the second the oil sys- 
tem is drained at regular intervals for treatment and 
replaced with a fresh supply. 


LIMITATIONS IN THE USE OF HIGH VACUA 


In connection with condensers and auxiliary air- 
removal devices it is reported that there has been no 
radical change in apparatus of this type. Operating 
engineers are, however, realizing more and more the 
possibility and advantages of high vacuum and are 
more systematically correcting faults of both the prime 
mover and condenser equipment to obtain this end. 

The tendency 
toward large 
sizes of boiler 
units has con- 
tinued during 
the past year. 
Units of 1,000 
hp. to 1,500 hp. 
and over are 
quite common in 
central - station 
practice. The 
committee calls 
attention to the 
fact that with 
boilers made 
under war and 
post-war condi-- 


tions troubles 

have developed 

ROTOR OF A 35,000-KW. TURBINE due to _ faulty 
shop work. The 

Uniform Boiler Law Society reports that nineteen 


states and a large number of country and municipal 
bodies have adopted the code to date. Manufacturers 
report no radical changes in design features, but their 
statements do indicate a general tendency to turn out 
boilers of higher rated capacity, without increasing 
materially the maximum pressures now in general use. 


LITTLE TROUBLE HAS DEVELOPED WITH SUPERHEATERS 


Perhaps the most important fact brought out by a 
questionnaire on superheaters was that, considering 
their difficult location and the delicate nature of their 
work, superheaters are causing a surprisingly small 
amount of annoyance and concern to the operators. 

The tendency toward larger boiler units and high 
boiler ratings has emphasized the need for providing 
boiler-feed water which is free from incrusting solids 
and other troublesome ingredients. Although water 
treating plants are occasionally an absolute necessity on 
account of unfavorable feed-water conditions, they are 
more often merely a means whereby better over-all 
results are obtained. The use of evaporators for supply- 
ing make-up water for generating stations has come 
into use only during the last four or five years. _Un- 
doubtedly, high boiler ratings and large-sized boiler 
units have been largely instrumental in bringing about 
this development. 
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Because of the increasing adoption of higher steam 
pressures and the feasibility of constructing steel 
economizers to meet this condition, special interest 
attaches to this type and to the efforts being made by 
the manufacturers to eliminate troubles from internal 
corrosion that have been experienced both in this coun- 
try and abroad. It is the committee’s understanding 
that if the temperature of the water entering the steel 
economizer is kept up to 200 deg. F. (90 deg. C.) serious 
corrosion troubles are not likely to occur, as the heating 
to this temperature effects the release of most of the 
entrained air, to which the corrosive action appears to 
be largely due. 

Lignite and sub-bituminous coals such as occur in 
Washington, Montana, Wyoming, Colorado, Dakota and 
Texas are commonly burned on hand-fired grates; less 
often on stokers. Using hand-fired grates with a surface 
considerably more generous than is the practice with 
bituminous coals, boiler ratings of 100 per cent and 
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GROWTH IN SINGLE-SHAFT TURBINE RATINGS 
sometimes higher are obtained. The combined efficiency 
is ordinarily below 60 per cent except with the very 
best operation. 

In mechanically stokered plants, and especially with 
forced-draft stokers, much higher boiler ratings are 
obtainable than with hand firing. With coals of the 
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sub-bituminous character boiler outputs up to 300 per 
cent of normal ratings may be realized, and with 
lignites as much as 250 per cent is possible. Results 
reported with various types of equipment are given in 
the table. These results are not necessarily the best 
obtainable. As far as regards boiler capacities devel- 
oped the figures probably give fairly accurate ideas of 
what may be expected at present. 


INTEREST IS SHOWN IN POWDERED FUEL 


The past year has witnessed an increased number of 
plants installed to burn powdered coal and a quite 
rapidly growing interest on the part of engineers in 
this development. The handling of powdered coal in 
large quantities has been successfully carried on in 
steel plants and cement mills, the coal being transmitted 
for a distance as great as 2,000 ft. (600 m.) from the 
powdering plant. On the other hand, several companies 
are now placing on the market unit pulverizing equip- 
ments, one or two units being installed for each boiler. 
So far as the mechanical details are. concerned, either 
the centralized powdering plant or the unit system 
seems to be highly satisfactory. 

It should be noted in general that the overload capac- 
ity of boilers equipped with powdered-coal burning 
devices is not as a rule so high at present as the 
figures that can be obtained when using underfeed 
stokers. This question of overloads will undoubtedly 
be worked out, however, as it is simply a matter of 
proportioning furnace volume to boiler heating surface. 
In old installations the space available in changing over 
from stoker equipment to powdered-fuel equipment is 
not sufficiert to give the necessary furnace volume. 
This is a limitation which is inherent in the old 
apparatus, however, and not in the system. 

In connection with the increasing use of oil it might 
be pointed out that properly designed furnaces for burn- 
ing powdered coal are also very well adapted for burn- 
ing oil, thus giving a flexibility of fuel supply not easily 
attained when using stokers. The powdered-fuel 
equipment also makes available certain low-grade fuels 
that cannot as a rule be burned economically on stokers. 

One of the questions which has been passed over too 
lightly by both manufacturers and users of this equip- 
ment is that of the ultimate disposal of the fine ashes 
which now pass out of the stack. If the use of pul- 
verized fuel is extended, municipalities will undoubtedly 
pass ordinances to eliminate the ash nuisance. 


TESTS ON BOILERS BURNING LIGNITE 








4 5 6 7 8 “9 


Test No eae oes ; | 2* . 
ecb and kind of fuel , ; North Dakota Bear Creek Bear Creek Texas North Colorado Monarch Texaslignite Texas lignite 

(Wilton 6-in. Wyoming sub- Wyoming sub- lignite Dakota sub- Wyoming 

lump) lignite bituminous bituminous lignite bituminous — 

ignite 
Heat value per pound as fired, bituminous.... 6,700 9,400 9,400 7,100 7,100 9,200 7,000 7,100 7,200 
Moisture, per cent as fired ‘ - ; ; Da 15 15 ; 33 34 ee ee, : 34 Pe: 
Make of boiler eee! Ft! lUlllC( !:COC Edge Moor B.&W. Connelly Stirling Edge Moor Edge Moor 
Boiler heating surface, sq.ft.. ‘ 2,500 ies alist 5,900 6,000 7,500 2,000 ; 5,200 5,200 
Make of stoker : McClave grate Chain Chain Coxe Westing- Westing- Jones Taylor laylor 
hand-fired grate grate house house 
Stoker size 68 sq.ft. cock i. atta 10 ft. 9in. x Seven- Two- Seven- Seven- 
17 ft. retort retort retort retort 

Duration of test, hours... Ne ndevie stare tiie — 7 8 8 4 7 +500 8 8 
Per cent of boiler 1ating 150 210 160 135 140 ees 75 155 195 
Coal per square foot of active grate surface, lb . 

—, hour Sareasee . 45 38 28 34 47 a eens eee 
Conl per retort, Ib. per hour... ics acwsccccncss cence won eee 860 530 770 1,060 
CO,, per cent 13.0 12.59 8.5 13:3 12.0 14.0 
Flue gas temperature, deg. Fahr Se 4600 610 510 520 470 460 550 600 
Equivalent evaporation from and at 212 deg 

per pound coal as fired, lb 5a 4.0 . aN 4.4 4.7 ; Seek 4.9 5.1 4.7 
Combined efficiency, per cent............... 60 75 75 60 64 65 69 70 64 


ha 


*PLECTRICAL WoRLD, Jan. 10, 1920. 
+ Service test on four boilers. 


During same period there were 340 banked boiler-hours 
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Figures of oil production and consumption for the 
past year indicate that the United States is becoming 
more and more dependent on imports of oil to meet the 
rapidly increasing demand. The requirements of oil- 
burning ships and the improvements in the processes 
for converting heavy oils into gasoline are responsible 
for the diminished supply and poor quality of the oil 
available for general use as fuel. The tendency of oil- 
supply companies is to fix the price of oil at what the 
traffic will bear without any particular reference to 
the cost of production. For this reason it is difficult to 
see how an adequate supply of fuel oil at reasonable 
prices can become available for central stations until 
imports of oil from Mexico reach such proportions as 
to occasion a sharp decline in the market price. 

On account of the recent difficulties in obtaining coal 
it has been urged that a more careful study of the 
shape of the storage piles of coal be made, not so much 
of the height as of the projected area, with a view 
to increasing the amount which can be crowded into a 
given space. Thus, circular piles in a row would contain 
less coal than one rectangular pile of the same length. 
The plea that small piles reduce the probable fire losses 
should not be taken seriously. At the first sign of 
heating in the rectangular pile the hot spot can at once 
be removed by cutting the pile at right angles. 

The uniformly frozen state of coal in cars received 
by plants during the strike period and for a considerable 
time afterward demonstrated the very great need for 
comparatively cheap apparatus for breaking up such 
fuel. All the old-time expedients of pick and shovel 
and steam were brought into play, and while plants 
as a whole were able to survive, it was only at the 
expense of considerable labor and worry. One piece of 
machinery for unloading purposes which is compar- 
atively new is manufactured by the Robbins Conveying 
Belt Company and is shown in the accompanying half- 
tone illustration. It consists essentially of a cylinder 
into which the car to be unloaded is run. Suitable 
clamping devices are provided to hold the car in place. 
The cylinder is then revolved and the coal allowed to 
run out. 

The past year showed increasing use of indicating and 
recording instruments for turbine and boiler rooms. 
The wider use of these devices has been justified by the 
savings realized since their introduction. Among the 
more important points brought out by the committee’s 
investigation are the need of a reliable and reasonably 
cheap pyrometer, the adoption by some companies of 
meters on boiler blow-down lines, and the substitution 
of self-starting synchronous motors in place of clock 
mechanisms for instrument drive. 


MOISTURE CONDENSATION IN TURBINE ROOM 


Suitable ventilation of the turbine room today requires 
ample ingress of fresh air to the generators and liberal! 
facilities to conduct outside the turbine room in sum- 
mer the heated air leaving the generators. In winter 
the under side of the turbine-room roof must be kept 
reasonably warm; at the same time care must be taken 
hat the heated air coming in contact with roof iron 
vork has a low moisture content. Roofs built of hollow 
ile or with some other kind of air space are freer 
rom condensation than those composed of a solid con- 
rete slab. 

It appears to the committee that the stationary Diesel 
ngine has now reached a point of development where 


ELECTRICAL WORLD 


1259 


no radical changes in design may be expected in the 
near future. The engine as now constructed embodies 
many improvements and perfections in design, so that 
in point of reliability, accessibility of parts for inspec- 
tion, cleaning and repair it is far in advance of the 
early Diesel engine. Its regulation, either when oper- 
ating alone or in parallel with other units-—steam or 
Diesel—is perfectly satisfactory. 

Experience has shown that it is preferable to build 
a high-speed engine having several cylinders of small 
size rather than to increase the cylinder size. In large 
sizes (over 1,500 kw.), however, the two-cycle type 
has proved successful, and it is the type adopted by 
two of the larger manufacturers. 

It should be borne in mind, however, that the fuel 
consumpticn of a Diesel engine is practically uniform, 
regardless of size, in contrast with steam plants. Its 
advantage in fuel cost is therefore greatest in smal! 
sizes. On this account and because of the inherent 
advantages of the large steam turbines (small floor 
space, low attendance and repairs) no rapid increase 





MACHINE FOR UNLOADING FROZEN COAL FROM CARS 


in the maximum size of the Diesel engines installed in 
central stations is looked for. 

The fuel consumption of the Diesel engine is now 
guaranteed at 0.4 lb. to 0.5 lb. (0.18 kg. to 0.22 kg.) per 
horsepower-hour at full load and 0.5 lb. to 0.6 lb. (0.22 
kg. to 0.27 kg.) per horsepower-hour at half-load. This 
represents a thermal efficiency of 34 per cent and is 
about one-third the fuel consumption of an oil-fired 
steam plant of equal size. It is a performance which 
does not leave much room for improvement. Any 
reduction in fuel cost will be accomplished by adapting 
the engine to use cheaper fuels. This point has received 
considerable attention recently, and fuel atomizers have 
been perfected to use the heavy asphalt-base oils of 
Texas, California and Mexico. However, the committee 
still recommends the use of better grades of oil even 
at a slightly higher cost. 

Operators of Diesel-engine plants have come to realize 
that the qualifications of those in attendance on the 
plants should be considerably above those which have 
been required in the past. 


SINGLE WATERWHEELS OF 40,000 HP. 


The increased size of waterwheels, together with the 
larger number installed, seems to be the most important 
feature of the past year’s development. Single wheels 
of approximately 40,000 hp. capacity have been installed 
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and much larger ones are contemplated. The growth of 
operating systems makes feasible this increased size of 
individual units. One large manufacturing company 
reports that it has totaled nearly 250,000 kw. in large 
hydro-electric generators (in units of more than 12,000 
kw. each) started in the past year. While all of the 
large waterwheel manufacturers report this tendency 
toward larger units, yet there are a large number of 
smaller vertical direct-connected wheels being installed 
as additional or replacement units. 

During the past year a new type of waterwheel has 
been developed by Forrest Nagler of the Allis-Chalmers 
Company. This is an exceptionally high-speed runner 
and was designed for low-head plants. 

The Great Western Power Company of California has 
ordered, from the Allis-Chalmers Company, four 
15,000-hp. tangential wheels built for operating under 
an effective head of 1,008 ft. (330 m.). These wheels 
contain twenty-one buckets, each 36 in. (90 cm.) wide 
and 24 in. (60 cm.) deep, and water is supplied from 
thirteen nozzles. They are to operate at a speed of 
171.4 r.p.m. It may be of interest to state that several 
waterwheel manufacturers designed and recommended 
Francis-type wheels for this head at a speed of either 


Thousands of Kilowatts 








MN ¢ Noor 6 MN MN _ 


Noon 6 


TYPICAL HIGH-FLOW LOAD CURVES 


At the right are actual curves from the Baltimore system for 
Dec. 11, 1919. The steam plants furnished 386,600 kw.-hr. at 38 
per cent load factor, while the hydro plants supplied 1,636,500 kw.- 
hr. at 83 per cent load factor. 


600 r.p.m. or 750 r.p.m. The operating engineers, how- 
ever, considered that the erosion on the clearance pas- 
sages and gate mechanism might be rather severe when 
operating under a pressure of over 430 lb. per square 
inch (30 kg. per sq.cm.). This, coupled with the fact 
that such a wheel would require a turbine-type gener- 
ator with smooth core field, which was not suited for 
charging conditions on their long transmission line, led 
them to choose the impulse wheel. 

Automatic hydro-electric plants are receiving con- 
siderable attention. Several plants of this type have 
been built or rebuilt and are working very satisfactorily. 
These plants operate without attendants, and the gate 
openings and output are regulated, according to the 
water supply available, by means of a float control from 
pond level. These plants may be tied into a local vower 
system or be run in connection with a steam station 
which takes care of the fluctuation of load and varying 
flow of stream. 

The combined operation of hydro-electric and steam- 
electric generating stations has become a subject of vital 
interest to the central-station industry. It will be 
increasing!y important in the future, since the marked 
trend toward interconnection will bring more and more 
steam plants into parallel operation with hydraulic 


plants and will make possible the development of water 
powers which cannot now be utilized economically. 


Yet 
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intensive study of the subject is comparatively new. 
Individual companies and systems have made more or 
less careful analyses of their own conditions and prob- 
lems, but there has been little information exchanged 
or published. These problems are outlined in consider- 
able detail in the report. 

Typical of the problem of combined operation of steam 
and hydraulic plants is that of load division. The 
problem is considered first from the point of view of 
a system operated for a minimum over-all cost. It 
divides itself naturally into two parts—high- or excess- 
flow overation and low- or deficient-flow operation. 

By “high flow” is meant a flow which is more than 
sufficient to generate the system load up to the hydraulic 
capacity at a time when the excess flow cannot eco- 
nomically be impounded. There are five typical condi- 
tions of steam generation as illustrated by the load 
diagram as shown: (1) no peak steam generation, (2) 
single peak steam, (3) double peak steam, (4) all day 
steam and (5) twenty-four-hour steam, 

Maximum hydraulic output will be obtained if the 
hydro plant generates the entire load during the off-peak 
hours and operates at maximum capacity curing the 
peak hours. Theoretically, the hydro capacity lines in 
the figure would then also be the hydro load lines when 
they are below the system curve. This operation would 
give a minimum over-all operating cost. Actually it 
can never be entirely attained, unless there are no peak 
hours. It might be that such operation would increase 
maintenance cost at the steam plant more than it would 
decrease the operating cost. 

Specific example is shown in the right-hand figure 
which gives typical high-flow load curves of the Balti- 
more systems. Energy generated by steam which might 
have been furnished by water power may, from the 
purely hydraulic point of view, be called “hydro losses’”’ 
or “unnecessary steam generation” and is shown by the 
shaded area. Such steam generation may he divided 
into two classes: 

First—Steam generation for maintenance economy or 
safety of steam plant equipment, or for reliability of 
service. For example, in this case the “unnecessary” 
steam generation is due to the operation of 2 2,000-kw. 
reciprocating engine unit in the early merning and 
late evening off-peak hours for purely steam reasons, 
or to carry minimum load on 20,000-kw. steam units. 

Second—Unnecessary steam generation caused by 
faulty governing or load dispatching. 

When a steam central-station company first takes 
energy from a hydro-electric plant there is usually a 
certain distrust of the reliability of the hydro service. 
and various measures have been adopted to enable the 
steam plants, acting as standby plants, to pick up a 
large portion of the load in the shortest possible time. 
This safeguarding of the reliability of service is both 
natural and justifiable until the hydro service has proved 
its reliability. It has been proved, in recent years par- 
ticularly, that the individual hydraulic prime mover is 
more reliable than the individual steam turbine. Hydrau- 
lic prime-mover troubles have been rare as compared 
with those of steam turbines. The present-day single- 
runner’ vertical-type waterwheel-driven generator 
equipped with a Kingsbury bearing seems to give almost 
perfect continuity of service. It has nearly always bee! 
found that the hydro service can be restored before the 
steam plant can pick up a large proportion of the load 
even with a number of boilers held ready under “hot 
bank.” 





Present Status of Electrical Apparatus 


Many Systems Are in Need of General Replacement and Maintenance Work, and N. E. L. A. 
Committee Points"Out Dangers in Its Postponement—Standardization Appears to 
Offer Best Opportunity of Bringing Down High Cost of Equipment 
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LARGE OUTDOOR SUBSTATION WITH CONSERVATOR-TYPE, 
NE of the very important points brought out 
in the report of the electrical apparatus com- 
mittee of the National Electric Light Associa- 
tion at the Pasadena convention was that 

practically all utilities are suffering to some extent as 
a result of war-time curtailment of their construction 
programs and that nearly all companies find themselves 
now, at a time of very high prices, in a position where 
a gread deal of renewal and reconstruction work is 
absolutely necessary in order to restore the pre-war 
reliability of service. The committee further points 
out the great value of standardization which has al- 
ready been accomplished, largely through the instru- 
mentality of the N. E. L. A., and it is estimated that 
already a saving of several million dollars has been 
effected by the industry as a direct result. Further 
practical standardization of a nature not to impede 
development should be constantly aimed at. 

The work of the committee during the last 
under the leadership of R. F. Schuchardt, chairman, was 
sO organized as to encourage activity in all parts of the 
ountry by means of a district plan of organization. The 
ountry was divided into six districts, the members in 
‘ach forming the district sub-committee with its own 

hairman. The greatly shortened travel distance re- 


year, 





10,000 KVA., 66,000/120,000-24,000/6.600 vOLT TRANSFORMERS 


quired of members and the attention which could be 
given to local problems by this plan of organization 
were the two main advantages sought. 

A feature of the report is that the use of auto- 
matic substations for light and power as well as for 
railway service is rapidly increasing. Outdoor substa- 
tions are also said to be growing in favor. Consider- 
able progress is reported in the matter of the proposed 
rules of the National Electrical Safety Code through 
co-operation between the Bureau of Standards and the 
electrical apparatus committee. 

In dealing with generating stations it was pointed out 
that the condition of heavily loaded systems and the 
consequent inability to disconnect units from the sys- 
tem in many instances for proper cleaning and inspec- 
tion still exists to a large extent, but a much smaller 
number of generator failures and fires have been re- 
ported during this year. Additional evidence of the 
value of balanced-relay protection has been obtained in 
the case of a 12,000-kw. unit which failed owing to a 
field breakdown, causing a short circuit in the armature 
winding. The balanced relay promptly operated and 
the damage was limited to slight burning of the arma- 
ture and field windings, which were easily and quickly 
repaired. Installations of fire-extinguishing equipment 
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are divided in a fairly even way between those provid- 
ing for use of water and those providing for use of 
steam. 


CONTROL AND EXCITATION SYSTEMS SHOULD BE 
SEPARATE 


The general subject of excitation is receiving con- 
siderable attention at the present time. The trend in 
large and medium-sized generating stations is unmis- 
takably toward a practice in which each generator is 
provided with an individual source of excitation. The 
arrangement of excitation supply from a common bus 
is open to the 
objection that 
trouble at any 
point may seri- 
ously disturb the 
entire excitation 
system. It has 
become standard 
practice in many 
large steam 
stations to in- 
stall generators 
equipped with an 
exciter on the 
end of the shaft. 
On several large 
systems employ- 
ing individual 
excitation, par- 
ticularly in met- 
ropolitan dis- 
tricts, storage 
batteries have 
been _ provided 
for emergency 
excitation in ad- 
dition to spare 
exciter capacity. 
Until recently it 
| has been com- 
| mon practice to 
operate control 
systems from 
the excitation 
busbars. Many 
large companies 
have now. en- 
tirely separated these systems because of the effect of 
disturbances produced in the control system by trouble 
in the excitation system. Among the advantages of 
separating these systems are these: The control 
system is not rendered inoperative by trouble on 
the excitation system, grounds on either the excita- 
tion or control system do not affect the other, and 
burn-out of control lamps by high voltage momen- 
tarily impressed by disturbances on the excitation sys- 
tem and consequent serious confusion in operation in 
time of trouble are prevented. 

Regarding current-limiting reactors, the committee 
states that too much stress cannot be placed upon the 
importance of careful design and construction which 
will give the utmost reliability. There have been 
instances of reactor failures at times when their pro- 
tection was most needed, but these have resulted in 
improvement of design. The General Electric Com- 














RESISTOR IS MOUNTED WITHIN REACTOR 


pany has during the past year developed a resistor ar- 
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ranged for mounting inside of the reactor and for 
connection across its terminals. The reactor is of the 
cast-in-concrete type with a separate resistor unit. The 
function of the resistor is to absorb the energy of high 
frequency oscillations which may be set up, thus pre- 
venting the high resonant voltages from being built up 
across the reactor and other inductive apparatus on the 
system. 

It is reported that grounding of the neutral of three- 
phase systems solidly or through resistance has rapidly 
become standard practice throughout the country for 
both 25 cycles and 60 cycles. It is usual practice not 
to ground the neutral of more than one generator at 
the same time in order to prevent possible cross-cur- 
rents between generators. 

Recently a number of companies have installed a 
system to aid in maintaining a constant average fre- 
quency. The instrument employed contains two sepa- 
rate movements and is known as the Warren Clock. 
Several companies have advised that the paralleling of 
two or more systems is facilitated because of the lesser 
time required for synchronizing where frequency is 
maintained to the degree of uniformity which is pos- 
sible with this clock. 


CIRCUIT-BREAKER RATINGS NOT YET 
SATISFACTORY 


The work of the sub-committee on oil circuit breakers 
related to the methods of rating and the factors influ- 
encing interrupting capacity and to the general prac- 
tice with regard to operating all circuit breakers under 
abnormal cenditions and with regard to periodic inspec- 
tions. The present method of rating the interrupting 
capacity of oil circuit breakers, as agreed upon and used 
by the several manufacturing companies, is to give the 
root-mean-square amperes which the breakers will inter- 
rupt twice, with an interval of two minutes between 
operations, and then be in condition to be closed and 
carry the rated current until it is practicable to inspect 
the breaker and make adjustments which may be neces- 
sary. The committee holds that the duty cycle adopted 
by the manufacturers is not representative of operating 
practice and recommends that manufacturers work 
toward establishing curves of ratings for each oil cir- 
cuit breaker for any ordinary duty required. 

Attention is drawn to the importance of educating 
primary or industrial customers, where it is the prac- 
tice to have such customer provide the switching equip- 
ment, to appreciate the necessity of installing oil circuit 
breakers of adequate interrupting capacity when tied 
to the system of a large central-station company. It has 
been suggested that great advantages would accrue to 
the operating companies if the manufacturers could 
standardize the oil to be used in oil circuit breakers, 
and also in transformers. The time does not seem to be 
ripe, however, for such action on account of the ex- 
perimentation which is being made to improve the 
quality of such oils. A noteworthy improvement has 
been made during the past year in the design of oil- 
circuit-breaker contacts. Some contacts in the past 
have been so designed that the mechanical stresses 0! 
heavy currents tended to force the contacts apart, 
whereas some present designs utilize the mechanica! 
stresses to force the contacts more firmly together. 

The transformer standards prepared by the commit 
tee last year have been reviewed after a year of use 
with the result that only one change is recommended 
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that is, that the minimum standard size be changed 
from 25 kva. to 374 kva. for the 33,000-volt class. It is 
said that these standards have resulted in holding down 
the price increase of transformers, which would have 
otherwise been 30 to 40 per cent higher. 

The principal improvements to eliminate the possi- 
bility of explosions and fires in transformers have been 
the removal from above the oil surface of unshielded 
conductors with their corona hazard and the discon- 
tinued use below the oil level in tank construction of 
solder or other materials of low melting point. Further 
precautionary steps have been taken recently by at least 
one large manufacturer in the development of tank 
construction in which the tank is completely filled with 
oil. A small auxiliary tank is provided above the main 
tank to which it is connected. The oil extends up into 
this smaller tank and thereby prevents the effect of 
varying level due to temperature changes from reach- 
ing the transformer. 

The largest single-phase power transformers devel- 
oped so far consist of a 70,800-kva. bank of transformers 
made up of three 23,600-kva. single-phase units, to step 
up from a delta generating voltage of 11,500 volts, 60 
cycles, to a star line voltage of 66,000 volts or 132,000 
volts. These units are of the shell type, having a tem- 
perature rise of 55 deg. C. at full load, and the guar- 
anteed efficiency at full load is 99 per cent. The height 
of the tips of high voltage bushings is 22 ft. (6.7 m.) 
and the largest floor space dimensions of each unit lie 
within a circle whose diameter is 10 ft. 3 in. (3.1 m.). 

A ratio adjuster has been devised to facilitate the 
changing of taps on transformers. Its use eliminates 
the necessity of links or connectors on the connecting 
boards for making tap changes and also of bringing 
the tap leads an appreciable distance from the coils. 
Another new development is the~ alternating-current 
network protector, which has been improved in con- 
struction as compared with earlier devices. The func- 
tion of this protector is to disconnect automatically on 
both primary and secondary sides a defective trans- 
former feeding an alternating-current network, so that 
the current which otherwise would be supplied by the 
network to the internal short circuit in the defective 
unit will not blow the fuses of adjacent transformers. 

Both the large manufacturing companies have re- 
cently developed apparatus for indicating the hot-spot 
temperature of the transformer windings. The West- 
inghouse company has developed an indicating ther- 
mometer of the dial type which will indicate directly the 
approximate hot-spot temperature of the windings in 
a transformer under any conditions of load. The essen- 
tial parts of the device are shown in the illustration. 
The actuating element of the outfit is a metal bulb 
placed in the hot oil of the transformer. Connecting 
the bulb to the instrument is a small copper tubing 
inclosed in a flexible armored tube for protection. The 
bulb is filled with a fluid whose expansion and contrac- 
tion with changes of temperature cause the needle of 
the instrument to indicate the temperature. Surround- 
ing the bulb is a heating coil which is connected through 
a current transformer to one of the windings of the 
transformer whose temperature is to be measured. This 
heating coil therefore carries at all times a current 
which is proportional to the load current of the trans- 
former. The General Electric Company has developed 
a temperature indicator consisting of a temperature coil 
or resistance element inserted in the transformer wind- 
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ing and electrically connected to an indicating instru- 
ment external to the transformer. 

Reports from various districts this year indicate a 
very noticeable activity not only in the amount of con- 
sideration given to the subject of automatic substations 
at the present time, but also in the purchase of equip- 
ment for actual installations. It is unlikely that the 
automatic substation will entirely supplant the substa- 
tion with attendants. It is suggested, however, that 
careful thought be given to making all additional sub- 
stations of the automatic type and to installing auto- 
matic and semi-automatic control features on equipment 
in existing stations where attendants are employed. 
There are several contributing factors making this de- 
sirable, among which may be mentioned (1) increasing 
cost of operating attendants, due (a) to increases in 
operators’ wage 
scales, (b) to 
shortening of 
the hours of 
work; (2) in- 
creasing value 
of real estate in 
densely popu- 
lated area; (3) 
greater rapidity . 
in the restora- 
tion of service 
following a sys- 
tem interruption 
where automatic 
equipment is 
used. By the 
employment of 
automatic equip- 
ment it becomes 
possible to in- 
stall relatively 
small units in 
centers of load 
areas, with rela- 
tively small in- 
vestment in the 
high-tension feeder supplying the equipment and with 
comparatively small investment in feeder copper for 





TRANSFORMER AND RATIO ADJUSTER 
FOR 33 KV. 








COST OF AUTOMATIC SUBSTATION EQUIPMENTS 


Approximate price per kilowatt (f.o.b. cars manufacturing plant), including con- 
verting equipment and control 


Type 
25-Cycle equipments: 


Cc sity Price 
Booster converter, 240/300 volt, d.c., oil-cooled, three a ove 
phase transformers, 13,200 volts... At 250 volts 
550 kw. 
750 r.p.m. 27 
Booster converter, 240/300 volt, d.c., oil-cooled three ey : 
phase transformers. 13,200 volts 1000 kw 
500 r.p.m 40 
Booster converter, 240/300 volt, d.c., oil-cooled, three 
phase transformers, 13,200 volts 2000 kw. 
300 r.p.m. 31 
Shunt converters......... a 500 kw. 
750 r.p.m. 24 
1000 kw. 
500 r.p.m. 3 
60-Cycle equipments: ae , 
Booster converters, 240/300 volt, d.c., three-phase, oil 
cooled transformer, 13.200 volts. 500 kw. 
1200 r.p.m. $23.50 
1000 kw. 
900 r.p.m. 35 to 3) 
1000 kw. 
720 r.p.m. 35 to 33 
2000 kw. 
400 r.p.m. 27 
Motor-generator set, shunt wound, 275-volt generator, le 
Cape P ONIONS. 5 nine ccne 0.4: «nin poliieax @nwenuc.... rr 
720 r.p.m. 31 
1800 kw. 


514 r.p.m. 29 
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carrying the output from the machines to the load. 
Herewith is a tabulation of price per kilowatt of con- 
vertin “equipment of various characters for 25 cycles 
and 6 ¢ cles, which is generally representative of the 
cost in ‘November, 1918, including the converting equip- 
ment, the transformer where required and all necessary 
alter nating: current and direct-current control and 
swjtching equipment for full automatic operation of 
the unit... 

‘While ‘the foregoing relates specifically to direct-cur- 
rent substations, it applies also to alternating-current 
distributing substations, particularly those of the trans- 
former type where power is reduced from the trans- 
mission voltage through suitable transformers and 
distributed at 2,300 or 4,000 volts. It may be said that 
the successful application of automatic features of oper- 
ation to the substation is in a large measure attributable 
to the development and improvement in relays which 
has taken place in the last few years. 

The first full automatic control for industrial service 
is being manufactured for a large company in Detroit. 


Tubing 


rar slormer 
Cover. 


_TRerrnome/ler 
Bulb. \ 
Indicating 
Dal Type 


Vhermorneler. 


Cerres JrarsJorrvrrer. 





TRANSFORMER HOT-SPOT TEMPERATURE INDICATOR 


This control is to operate a 500-kw. synchronous motor- 
generator set in an outlying portion of the plant. The 
load during the period of small demand is carried by 
the central power plant. The automatic control operates 
when the local bus voltage drops below a certain point. 
The contro! is designed to start the motor from auto 
transformers in the usual manner, throwing on full 
voltage when the motor is in step. 

The first full automatic substation for supplying cur- 
rent to a three-wire network is being manufactured for 
a large central-station company in Minnesota. This 
equipment consists of a 500-kw. synchronous motor- 
generator set. The generator is flat-compound for 
250-volt operation and is equipped with balance coils 
for three-wire operation. In this equipment no effort 
is made to parallel voltages before connecting the 
direct-current end to the line. The field rheostat is set 
for the proper running voltage and left at that point, 
the compound winding taking care of regulation under 
changing load conditions. This equipment will be 
started by an indication of low voltage and shut down 
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en low current. This machine will he'p out the network 
immediately surrounding its location up to half its ca- 
pacity, at which point the feeder resistors will operate 
to shift the load onto the large substation some 2,000 
ft. or 3,000 ft. (600 or 900 m.) away. Copper feed- 
ers of sufficient size to give 5 per cent regulation if 
supplied from the nearest existing substation would 
cost approximately $45,000 installed. The automatic 
substation complete, including the 4,000-volt supp'y 
cable, will cost approximately $32,000 installed. 

In the report of the committee it is pointed out that 
many automatic substations are now being planned for 
various parts of the country. 

The committee is of the opinion that generally 
greater consideration should be given to the use of out- 
door substations. The operating engineers of several 
large systems now employing indoor-type high-voltage 
substations have expressed the opinion that they would 
now unquestionably favor the use of outdoor-type sub- 
stations. Those companies which already have outdoor 
high-voltage substations seem to be thoroughly satis- 
fied with their operation. Report has been made of an 
order recently placed calling for two 12,000-kva., three- 
phase, core-type, 60-cycle, self-cooled outdoor transform- 
ers mounted on trucks for location near a generating 
station to step up from a generated voltage of 4,500 to a 
transmission voltage of 27,000. The transformers will be 
designed to withstand without injury a short circuit for 
five seconds on the secondary windings with full voltage 
applied at the primary wide. There will also be provided 
a capillary-tube thermometer mounted on the trans- 
former case and a thermostat the closing of whose con- 
tacts, at dangerous temperature, will ring an alarm in 
the switchboard attendant’s room in the generating sta- 
tion. The transformers are reported to be the largest 
self-cooled units in the world. 


STARTING LARGE S¥NCHRONOUS CONVERTERS 


In units of 1,500 kw. to 2,000 kw. and above the high- 
tension starting equipment is probably less expensive 
to install in the case of manually operated switches and 
much less expensive if electrically operated switches are 
employed in the high-tension connection, as compared 
with electrically operated switches in the low-tension 
connections. The elimination of the low-tension 
switches will materially simplify the arrangement of 
these connections and permit of considerable shortening 
of the leads. This alone may eliminate all difficulties 
from the reactance of the leads of high current capacity. 
Some experience data will be required before general 
recommendations can be made. 

Regarding the development of iron-tube rectifiers for 
heavy service, two manufacturing companies gave 
reasons for the abandonment of development work on 
such units, which have not come up to early expecta- 
tions. 

The wireless telephone appears to offer considerable 
promise as a means of communication between impor- 
tant substations and generating stations of transmission 
systems covering large areas. It is said that experi- 
ments are being made with it in Montana. 

Member companies are urged by the committee to in- 
corporate the N.E.L.A. motor rules in their own book of 
rules and to send to the apparatus committee any com 
ments or criticism they may have to make, especiall) 
regarding their experience with them in practice. 
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Developing the Electrical Possi- 
bilities in Arkansas 


Sound Engineering Practice and Practical Ingenuity 
Combine to Reach Seasonal Loads That 
Give High Annual Load Factor 


‘hee Arkansas Light & Power Company of Pine 
Bluff, Ark., is developing a territory that is par- 
ticularly interesting from a central-station standpoint. 
On account of the unusual character of the loads avail- 
able and the ingenious methods employed in making the 
construction economical and reliable. the problems en- 
countered are different from those of most transmission 
systems. In the first place, the loads—that is, the 
important power loads—are seasonal; but at the same 
time the most important seasonal classes of power busi- 
ness come at different seasons of the year and are so 
spread out through the twelve months that one begins 
as the other leaves off, thus producing when taken to- 
gether a satisfactory annual load factor. These loads 
are (1) the irrigation pumping load for the rice fields, 
which begins approximately the first of May and ends 
about the first of September; (2) the cotton-gin load, 
which begins about the first of September and ends 
about the first of January; (3) the cotton-seed-oil mill 
load, which begins about the first of September and 
ends about the first of May. The combination of these 
three loads, together with the ordinary commercial light- 
ing and power loads, gives a fairly uniform !oad curve, 
with the exception of a small sag from the first of Janu- 
ary to the first of May. 


How SEASONAL LOADS GIVE GOopD LOAD FACTOR 


Within the territory which the company can serve 
from its Pine Bluff central power station and transmis- 
sion lines there are a considerable number of rice-farm- 
ing installations that might be electrified. Fifty-one 
irrigation wells are now motor-driven, and these afford 
a connected load of 3,900 hp. The average area irri- 
gated per well is 130 acres (5c. hectares). This requires 
an average discharge from these wells of 1,250 gal. 
(4,730 1.) per minute. The wells producing this volume 
of water generally operate against an average head of 
90 ft. (27 m.). A few of these wells are of the open-pit 
type, but the larger percentage are bored wells with 
usually a 10-in. (25-cm.) casing. In all cases the wells 
are equipped with two-stage or three-stage vertical cen- 
trifugal pumps with efficiencies that range from 30 per 
cent to 70 per cent. These installations give an average 
lemand of 45 kw. and consume an average of 47,500 

w.-hr. per well per season. 

Within the territory which is served by the trans- 

\ission lines out of the Pine Bluff central power sta- 

on, as well as many of the towns controlled and oper- 

ed by the company, there are numerous cotton gins. 

‘hen these cotton gins are motor-driven the average 

stallation is 60°-kw. and consumes an average of 12,000 

v.-hr. in the ginning season. Sixteen cotton gins are 

w connected to the transmission line of the Pine Bluff 

itral power station, making a total connected load of 

proximately 1,000 kw. 

[he mechanical equipment of cottonseed-oil mills is 

sily and satisfactorily arranged for electric motor 

ve, and these mills operate continuously from 12 

ock Sunday night to 12 o’clock Saturday night, there 
ng a very small difference between the night demand 
| the daylight demand. The average cottonseed-oil 
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mill requires approximately 500 hp. to operate all of the 
machinery. Some of the mills are large, requiring up 
to 2,500 hp. The Pine Bluff central power station and 
transmission-line system have at present a connected 


? 
| 








FIG. 1—MAP OF ARKANSAS COMPANY’S PROPERTY 


load of approximately 2,000 hp., which with the cotton- 
gin load nearly balances the seasonal load furnished by 
irrigation pumping. 

The combination of these enterprises with the usual] 
town and city loads available produces a high annual 
load factor. This condition, however, does not change 
the fact that many of the 
individual transmission 
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tems, since the 66,000-volt 
and 110,000-volt lines 
correspond to the main- 
trunk railroads and the 
33,000-volt lines to branch- 
line railroads, with the 
6,600-volt and 13,200-volt 
distribution lines as feed- 
ers. There is also quite 
an_analogy between the 
philosophy of location of railroads and of transmission 
lines. The same general laws apply to both. The success- 
fully located railroad is the one for which the location 
and type of construction were so selected that its earning 
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FIG. 2—STANDARD STRAIGHT- 
LINE CONSTRUCTION 


The spacing on the 33,000- 
volt lines is adequate for 66,000- 
volt operation. The distance 
between wires on the two-wire 
side of the 22,000-volt arm is 
18 in. The pole-top bracket is 
a success. 
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capacity is at a maximum, or, in other words, the loca- 
tion and type of construction should be selected so that 
the annual traffic per mile divided by the cost per mile 
is a maximum. This rule applies as well to the location 
and selection of the type of construction for a transmis- 
sion line, except that it must be borne in mind that in 
selecting the type of construction there are no periods 
of interruption in which no traffic comes over the trans- 
mission line, as in the case of railroads, and ample pro- 
vision should be made to take care of any possible 
future growth in the loads that the transmission line 
will carry. ‘The term location in this sense is the gen- 
eral term, which includes a consideration of both the 
financial and engineering features and takes into ac- 
count the feasibility of serving or not serving certain 
load centers in the general territory under consideration. 

“In actually locating a transmission line upon the 
ground the most direct line between two determining 


————, 








FIG. 3—-TRANSMISSION LINE IN STREETS OF PINE BLUFF 
Use is made of suspension insulators, while out in the country 


pin-type insulators are employed on the same line. This gives 
a high factor of safety in the city. This steel tower and another 
just like it were made from the latticework taken out of an old 
gzas holder. The 205-ft. power-house stack is in the distance. 


load centers is the most desirable. However, considera- 
tion given to ease of transportation during construction, 
policing, maintenance and repair may vary this pro- 
cedure. It has been found just as advantageous to locate 
transmission lines with the aid of survey parties as it 
is to locate railroads in that way. To actually stake out 
the poles with a transit is the only way to secure perfect 
alignment in the pole line.” 

The application of these principles of line location are 
shown on the accompanying map (Fig. 1), which gives 
in detail the principal transmission system and shows 
the relation of the 6,600-volt lines which serve the pump- 
ing load to the system in general. 

Of completed transmission and distribution line the 
company now has 102 miles (164 km.) of 33,000-volt 
line, 45 miles (69 km.) of 22,000-volt line, 38 miles 
(61 km.) of 18,200-volt line and 70 miles (112 km.) of 
6,600-volt line. About 22 miles (35 km.) of 33,000-volt 
line is now under construction, and material for 42 
miles (67 km.) in addition to this is on order. Other 
lines are contemplated. All 33,000-volt lines are built 
with spacings sufficient for 66,000-volt operation, as is 
shown in the drawings. The poles are spaced on 265-ft. 
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(80-m.) centers, or twenty to the mile, for No. 4 copper 
or larger and 310 ft. (94 m.), or seventeen poles per 
mile, when No. 0 or larger steel-covered aluminum cable 
is used for conductors. The lines are sectionalized at 
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FIG. 4——DOUBLE-ARM DEAD-END PRACTICE 


On 13,200-volt and 33,000-volt line one dead-end per mile is 
installed and the pole is guyed four ways with §-in. guy wire. 


intervals of from 5 miles to 10 miles (8 to 16 km.) by 
means of disconnecting switches designed to be opened 
only under no-load conditions. Some of the lines contain 
interesting special features which will be described in 
other articles. These include a long iron span or home- 
made towers, grounding precaution, special pole-top 
brackets and sturdy railroad crossings. 


CLEARING A WOODED RIGHT-OF-WAY 


It is the practice to be liberal in spending money for 
cleared rights-of-way. When lines traverse wooded 
country the terrain is cleared of all trees and underbrush 


Roya! Type 


Surke Lightning 
Arrester 





ke 2 18’ ---- all dies beste 
Plan of Foundation and Transformer 
Wiring 


FIG. 5—33,000/6,600-VOLT STANDARD SUBSTATION 


for 25 ft. (8 m.) on each side of the pole and in additio: 
all trees that would come within 10 ft. (83 m.) of th 
line in falling are cut. Such lines cost about $28,000 
mile to construct in Arkansas without substation 
Negro labor is usually employed in all constructio 
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These lines partly interconnect the company’s fifteen 
plants and the thirty-six towns in which it operates. 
The 6,600-volt lines are carried on 30-ft. (9-m.) poles 
spaced thirty to the mile. Flat-top construction and flat 
iron arm braces with 6-ft. (1.8-m.) arms and with 
No. 2, No. 4 and No. 6 conductor are used. These lines 
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FIG. 6—6,600/220-VOLT STANDARD SUBSTATION 


This is the type of substation which is used on the premises 
of rice farmers. It is designed as a safety-first installation. 


are sectionalized with cut-out boxes carrying removable 
fuses and Burke horn gaps. Standard substations have 
been designed for 33,000/6,600-volt transformation and 
for 6,600 /220-volt installation. Both of these types are 
illustrated, the latter being the one common!y found on 
rice farms when pumping motors are served. In this 
case particular attention was given to designing the 
6,600-volt side so that a man on the platform would be 
in very little danger of coming in contact with the 6,600- 
volt circuits. 


Electric Power for Ferro-Alloy Plants 


HE cost and availability of electric power for elec- 
trometallurgical work is a determining factor in the 
location of ferro-alloy plants as well as in the choice of 
process employed for some alloys, according to a recent 
report made by Robert J. Anderson before the American 
Electrochemical Society in Boston. The domestic ferro- 
alloy industry has been centered for years near sources 
of relatively cheap power—Niagara Falls, chiefly, and 
the Pacific Coast—but with the advent of high prices 
during the war it was profitable to operate plants at 
points where power was relatively costly and far re- 
moved from the steel-making centers. 
Foreign ferro-alloy progress has in the main followed 
the hydro-electric developments in France, Switzerland, 
Italy, Norway and Sweden, and the domestic ferro-alloy 
industry did not expand at the same rate as the foreign 
industry prior to the war because of the lack or remote- 
ness of cheap power. This is a condition which will not 
soon overcome in the United States, and ferro-alloy 
ilants will continue to be located chiefly according to 
he relative weight of the following factors: (1) Cost 
ind availability of power; (2) location of hydro-electric 
lant; (8) distance to steel-making centers; (4) location 
f high-grade ore supplies. The first three factors are 
he predominating ones under normal conditions, but 
mergencies such as a war can radically upset accepted 
ractice, 
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Readers’ Views and 


Comments 


The Double-Base Lamp 
To the Editor of the ELECTRICAL WORLD: 


Sir: The double-base lamp described on page 1107 
of your May 8 issue appears to have several inherent 
disadvantages which should be taken into account before 
it is too widely distributed. These disadvantages may 
be enumerated as follows: 

First, the fact that one of the bases is “live” when 
the other is screwed into a live socket makes its use 
in the ordinary household dangerous. Receiving a shock 
from either carelessly or ignorantly touching the two 
contact points might prove fatal. Second, it appears 
from the illustrations that a much more complicated 
arrangement is necessary than with any of the double 
plugs or current taps on#¢he market, involving the 
use of an extra socket and attachment plug. Third, 
it is necessary to have the light burning at all times 
that the lower end is in use, a condition which is 
neither desirable nor economical. 

Bridgeport, Conn. JOHN W. SHALLENBERGER. 


High-Voltage Transmission Systems 
To the Editor of the ELECTRICAL WORLD: 


Sir: I am greatly interested to note in your conven- 
tion issue of May 8 the remarkable table, replete with 
valuable data, of the transmission systems in the United 
States, Canada and Mexico operating at 44,000 volts 
and over. In commenting on the splendid development 
that is thus evidenced, the remark may be made that it 
probably cannot be fully appreciated until one compares 
such conditions with those of little more than fifteen 
years ago. I have lying before me a list, now quite 
scarce. of polyphase plants, issued by the General Elec- 
tric Company, under date of September 1903, enumerat- 
ing plants that had been contracted for or installed up 
to that time where the total capacity was not less than 
500 hp. 

Of such plants there was the very respectable number 
of 332, on the North American Continent, in Japan, 
India, Africa, etc., but of all these only twelve were 
enrolled as operating at 40,000 volts or more. I cannot 
place my hand on any Westinghouse data of the same 
period, but perhaps we may assume about the same 
figure, or, say, a total of twenty-five plants at 40,000 
volts and upward. 

The new table in the ELECTRICAL WORLD brings to 
account no fewer than seventy-three plants of 44,000 
volts or above, and in this compilation there is included 
no plant situated beyond the shores of the Atlantic or 
the Pacific. 

Moreover, the General Electric table of 1903 gave 
only five systems with 60,000 volts line transmission. In 
the present table of seventy-three plants only ten are 
below 66,000 volts, but between 150,000 volts and 44,000 
volts there is a literal riot of potentials, which becomes 
bolshevistic when you get to the transformers and sub- 
stations. THOMAS COMMERFORD MARTIN. 

New York City. 








Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 























One Flue-Gas Test Tank Used 
for Three Shifts 


Y THE aid of a traveling weir and suitable pipe 
connections analyses of average flue-gas conditions 
during each of three shifts are obtained from one 20- 
gal. (75.7-l.) kitchen boiler tank in an installation of 
thirty-two 500-hp. boilers’ at Joplin, Mo. The gas 


tank is connected to an auxiliary tank in which is a 
weir which travels from the level of the top of the tank 
The weir is moved 
}-hp., 


to the bottom in twenty-four hours. 


by a vertical screw driven by a 1,500-r.p.m. 
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Auxiliary Tank 


TANK AND MOVABLE WEIR ARRANGEMENT FOR 
COLLECTING FLUE GAS 





motor through two 50-to-1 worm gears which give a 
2,500-to-1 speed reduction. After both tanks are filled 
with water the weir is made gradually to fall, reduc- 
ing the water level in the tank 2.4 in. (60 mm.) per 
hour. This draws gas from the flue into the upper 
part of the tank. A split nut is provided for raising 
the weir after every day’s operation. On the surface 
of the water in the tank is about 1 in. (25 mm.) of oil, 
and a check valve is provided to keep this from entering 
the gas inlet pipe. A water overflow pipe extends al- 
most to the bottom of the tank and bends over at the 
top where a vertical pipe is tapped into the bend to 
act as a siphen breaker. 

A three-way valve in the gas inlet pipe permits 
gas samples to be taken directly from the flues when 
desired. Cocks are inserted in the tank every third of 
the way from the top for taking flue-gas samples at 
the end of each shift. The second sample is the average 


of the first two shifts, and the third sample is the aver- 
age for the day’s run. 
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The samples for the second 


and third shift are therefore corrected accordingly. 
Before taking any sample the top and side of the gas 
section of the tank are connected by a rubber hose and 
the gases are thoroughly mixed. 
FRED M. RICHARDS, 
Chief Engineer of Power Plants. 
Empire District Electric Company, 
Joplin, Mo. 


Instrument Transformer Ratio Changed 


Automatically with Test Voltage 

Y CHANGING the potential transformer. connec- 

tions automatically when the terminal voltage on 
the board is changed the switch arrangement here de- 
scribed prevents incorrect voltage from being impressed 
on the meters used. Four voltages, 110, 220, 440 and 
550, may be obtained at the load terminals of this board 
by varying switches Nos. 1, 2 and 3 as shown in the 
table. When a certain voltage is impressed on the load 
terminals the same voltage is impressed on the multiple- 
ratio potential transformer and to protect the meters 
it is impressed on the primary terminals of this 
transformer corresponding to the voltage, so that about 
110 volts 1s always impressed on the meters. In the 
diagram the meter connections are in light lines while 
the load conductors are shown heavy. 

If the different sources are taken from taps on the 
secondary of the same transformer, so that one side, 
X (below), is common, the arrangement may be greatly 
550 V. Source e229 K Source 
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METER CANNOT BE SUBJECTED TO TOO HIGH VOLTAGE 


For 110 volts, No. 2 up, No. 3 down, No. 1 out; for 220 volts 
No. 2 up, No. 3 up, No. 1 out; for 440 volts, No. 2 down, No. 1 
down, No. 3 out; for 550 volts, No. 2 down, No. 1 up, No. 3 out 


simplified by eliminating one blade on each of the 
switches, using two-pole switches instead of three-pole 
This arrangement may also be used for direct-current 
work, the main lines being connected to the various volt 
age sources as with alternating current, but the instru 
ment leads being connected to the respective taps on 4 
multiplier instead of an instrument transformer. 
Schenectady, N. Y. L. B. JOHNSON. 
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Tripod for Lowering Equipment 
Into Manhole 


OR. lowering transformers and other heavy equip- 
ment into manholes the tripod shown here is 
employed by the Southern California Edison Company, 
Los Angeles. The tripod has three legs formed of pipe 
and fitted at the top with a cap holding an axle which 
pivots in the iron tripod head. By means of small 





CHAINS PREVENT SPREADING 


OF TRIPOD LEGS 


chains fastened from each leg to the next the legs are 

prevented from spreading. For lowering very heavy 

equipment a chain hoist is hung to an eye in the head 

of the tripod. Lighter equipment is handled by means 

of a cable passing over a pulley fastened on the top 

of the head. C. W. GEIGER. 
San Francisco, Cal. 


How to Start Boiler Without 
Flooding Superheater 


LTHOUGH it formerly was the general opinion that 
i superheater tubes should be filled with water while 
the boiler was being started up to prevent burning of 
the tubes, many superheaters are now operated with- 
out flooding. The old theory would probably still hold 
good if it were customary to put an extremely hot fire 
under a full boiler and force it to a point where it could 
be cut into line in a short space of time. The general 
practice today, however, of draining the tubes before 
starting a fire does not require flooding equipment, and 
this meets with the approval of the manufacturers. Be- 
fore starting a fire in the Texas Power & Light Company 
under a boiler that has been idle or banked all super- 
heater drainage vajves are opened wide until the con- 
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densation has been completely drained. The drain valves 
are then turned to within one turn of the closed posi- 
tion and allowed to remain so until the boiler is actually 
in service. This will remove any accumulation of mois- 
ture due to condensation, will remove the air and vapor 
that is given off by the water in the boiler, and will 
create circulation in the superheater tubes and thus 
prevent overheating. If this procedure is followed, 
practically all danger of burning tubes is avoided. 

Another most important factor in the operation of 
superheaters is the setting of the valves. These valves 
should be set to open before the safety valves of the 
boiler. This will insure circulation of steam through 
the tubes even though the station suddenly loses its load. 

DANIEL G. FISHER. 

Texas Power & Light Company, 

Dallas, Tex. 


Terraced, Substation Built in Difficult 
Location 


ECAUSE it was impossible to grade a‘ strip of 

ground between two highways, the outdoor substa- 
tion shown here was constructed with a terraced base 
on a side hill inclined about 40 deg. to the horizontal. 
Three air-cooled Pittsburgh transformers aggregating 
2,000 kva. in rating, switches, meters and regulators 
were mounted on reinforced-concrete platforms located 
step-fashion on piers’ set into the bank. Uprights of 
6-in. (15-cm.) H-section and 6-in. channels are used 
for the steel structure. The area gccupied is 45 ft. x 26 
ft. (14 m. x 8 m.), and a tower 42 ft. (13 m.) high:is 
provided for the outgoing 2,300-volt lines: The over- 
head work, including two 2,300-volt buses and one 13,200- 
volt bus, is mounted on the steel structure. The struc- 
tural cost of the installation exclusive of electrical equip- 
ment was $5,088. 

This station, which is in Leicester, Mass., will be sup- 
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CONCRETE FOUNDATIONS ARE CONSTRUCTED IN 
FOUR TERRACES 


plied from the Webster Street station of the Worcester 
Electric Light Company by a 13,200-volt, three-phase, 
lead-covered underground cable, and provision is being 
made for four outgoing 2,300-volt overhead circuits for 
local distribution, with an additional street-lighting 
circuit. 
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es Applications 


The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 








Commutator Slotting and Maintenance 


OMMUTATOR slotting has been gaining favor in 

/ the industrial field, and today the majority of indus- 
trial and railway motor commutators are of the under- 
cut type. Undercutting increases the life of both 
commutator and brushes and to a large extent eliminates 
flat spots, sparking, glowing of brushes and burning of 
the commutator. It also reduces the heating and in this 
way permits an increased load to be carried on the 
machines. Where undercutting has been found unsatis- 
factory it has nearly always been due to particles of 
mica being left flush with the commutator surface or 
to the use of improper brushes. 

Commutator slotting, or, as it is often called, groov- 
ing, consists in removing the mica from between the 
commutator segments to a depth of about +: in. to # in. 
(0.8 mm. to 1.2 mm.) below the surface of the commu- 
tator. The usual tendency is to undercut too deeply, 
and the rule should be to undercut little and often. The 
usual undercutting equipment consists of a circular- 
milling saw driven by some convenient means, although 
there are two or three hand tools on the market. These 
hand tools will ordinarily answer the purpose and in 
many cases give as satisfactory service as the automatic 
type of saw. Broken hack-saw blades are also fre- 
quently used for undercutting, but care must be exer- 
cised in the use of this tool. 

The slots in the commutator should be cleaned out 
occasionally, especial'y when oil creeps onto the com- 
mutator from the bearings and when the machine oper- 
ates in a dirty location. Under such conditions it is 
advisable to paint the slots, after slotting, with an air 
drying, insulating varnish and remove any surplus 
varnish from the surface of the commutator with sand- 
paper or a commutator stone. 

After undercutting the mica each slot should be 
beveled with a V-shaped tool or commutator slotting file 
to make sure that the slots are free from mica and to 
remove burs of copper left by the slotting tool. 

When a commutator has to be turned or ground this 
should be done before the mica is undercut. Before 
undertaking to grind or turn a commutator, however, 
it should be examined carefully to make sure that it is 
tight. The examination should be made just after the 
machine is stopped and before it has a chance to cool 
down, as the bars are most like'y to be loose at that time. 
Most commutators need to be tightened after six to 
nine months’ service and again after two years, owing 
tc the seasoning of the insulation. However, they should 
remain tight indefinitely thereafter. 

After the mica is undercut the commutator should be 
polished with a commutator stone or a very fine grade 
of sand paper attached to a block rounded to fit the com- 
mutator. Some engineers condemn the use of emery 


cloth for this purpose, but others find no difference 
between the effects of sandpaper and emery paper, pro- 
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vided that the emery paper is not too coarse. For all - 
practical purposes, however, the commutator stone is 
safer to use as it leaves the commutator free from 
scratches. This is important as the brushes to be used 
on an undercut commutator have no abrasive action and 
therefore cannot polish out any scratches that are 
present. DONALD S. MERTON. 
Cleveland, Ohio. 


Electrically Hardened Dies Have Longer 
Life Than Gas-Hardened Ones 


OMPARISONS of taps hardened in an electric fur- 
nace and taps hardened in a gas furnace at the 
shops of the Frankford (Pa.) Arsenal indicate that 
superior physical qualities as shown by longer life are 
obtained with the electric treatment. The gas furnace 
was of the partial muffle type, burning illuminating gas. 
The electric furnace was, after brief instructions, oper- 
ated by the same man who had been hardening taps 
in the gas furnace for several years. 
The taps were 1.504 in. (38.2 mm.) in diameter, had 
twelve threads per inch (about 2.1 mm. thread), and 
were used in tapping fuse holes in 3-in. (75-mm.) steel 


NUMBER OF HOLES TAPPED BY DIES AFTER HARDENING 


BRAND A 
First Second Third Increase 
Re- Re- Re- in Life 
New grind grind grind Total per Cent 
Average (7) gas-treated .. Sete 29 204 86 65 384 . 
Average (2) electrically treated. 100 270 33 103 506 32 
t BRAND B 
Average (7) gas-treated .. : 84 151 25 36 296 
Average (2) electrically treated. 7 384 26 20 437 48 
BRAND C 
Average (9) gas-treated.. ‘ 94 210 207 9 520 : 
Average (8) electrically treated. 414 232 129 8 782 50 
BRAND D 
Average (7) gas-treated .. , to 243 340 71 792 
10 987 25 


Average (2) electrically treated. 520 107 350 





projectiles. Tests were made on taps from four dif- 
ferent brands of steel. The figures in the table repre- 
sent the number of holes tapped after each grinding. 
With each brand of steel the taps hardened in the elec- 
trict furnace showed a greatly increased life over those 
hardened in the gas furnace. 

Except with brand B, the average is very marked 
before the first regrind. The fact that these taps 
averaged 384 holes after the first regrind indicates that 
the fault is not in the hardening but in some unavoid- 
able feature in the grinding, or in the use of the taps. 
The outer case of the taps should be the hardest, and 
if the tap is held to shape in hardening, more of its 
hard surface remains for use. This would probably be 
the case in the electric furnace and might account for 
the greater life before the first regrind. Then, again, 
there is more decarbonization in the gas furnace, and 
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this would cause the surface to be composed of low 
carbon steel, which would not be good for cutting pur- 
poses. In the electric furnace the work is heated in a 
neutral atmosphere and emerges virtually as clean after 
hardening as before it was placed in the furnace, saving 
considerable time and money for finishing. 

The electrical treatment given these dies, which is 
patented by the Leeds & Northrup Company, Philadel- 
phia, makes use of a recording thermocouple which 
indicates by a “hump” in the temperature curve that 
the critical point in the heating of the metal has been 
reached. This hump corresponds to a pause in the tem- 
perature rise, in spite of the fact that heat is being 
steadily transferred to the work. It is said to be an 
accurate means for determining the exact amount of 
heating that should be applied to the material under 
treatment. G. H. GIBSON. 

New York, N. Y. 


Mounting a 3,500-Amp. Switch in 
a Limited Space 

O* ACCOUNT of the limited space available, a set 

of 3,500-amp. disconnecting knife switches shown 
here were mounted on the under side of three 8}-in. 
x 7-in. (3.8-cm. x 0.7-cm.) angles. This structure was 
placed between the fire wall separating two rooms and 
the front of the switch cells in the switchboard room, 
each of the disconnecting switches having three }-in. x 
3-in, (0.6-cm. x 7.5-cm.) blades. These switches are 
employed to cut off the 440-volt .busbars from the service 
mains in one of the distributing switchboard rooms of 





SWITCH MOUNTING SAVES ROOM AND REQUIRES 
LITTLE COPPER 


' Gillette Safety Razor Company’s factory at Boston, 
3S. 

n making repairs or other work necessitating the 
ning of a trunk line the switches, without load, can 
lily be opened from the floor level with the usual 
‘ch hook. When open they are high enough to be 
of the way of any one passing beneath them. 
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Lamp Bank for Testing on Several 


Voltages 
Y INSERTING the plug in the proper switch, the 
bank of test lamps shown in the accompanying illus- 
tration may be used on 110-volt, 220-volt or 440-volt 
circuits. To make this outfit, four sockets are mounted 
as shown and connected through two fuses to flexible 
test leads. Four 110-volt carbon incandescent lamps 


Test Leads 





Plu 
oo Volt Swi 


10 Volt 


ai ES 440 Volt 
o—_—_____-e 


HO Volt Lamp 


PLUG INSERTED FOR DIFFERENT TEST VOLTAGES 


are used ir the sockets. This outfit is mounted in a 
box measuring 6 in. x 8 in. x 10 in. (12 em. x 25 cm. 
x 20 em.) with a heavy glass on each side. one glass 
being removable. A handle for carrying is placed on 
the top. The plug switches are mounted either on the 
outside of the box or inside so that the plug may be 
inserted through holes in the box. The plug for each 
respective voltage should be plainly marked. 

As there are three voltages in the plant where this 
device waz made, it was formerly necessary for the men 
to carry three outfits or else three extra bulbs. By 
means of the bank described much time has therefore 
been saved. EUGENE TYLER, 

Chief Electrician. 

Massillon (Ohio) Bridge & Structural Company. 


Reversed Series Field Caused Fan 
to Blow Fuses 


VEN though the series field on a compound-wound 

motor is reversed, if the motor is operating at a 
fairiy light load it will perform its work without draw- 
ing an excessive current. When, however, the load is 
increased to full load, the series winding will greatly 
decrease the strength of the fields and thus the motor 
will draw a very heavy current. Such was the case in 
an Eastern macaroni-drying plant having a number of 
fans operated by compound-wound motors. These motors 
would run for days with perfect satisfaction, and then 
for an unexplained reason the fuses would begin blow- 
ing. An investigation finally showed that the motors 
generally operated about three-quarters load, but that 
when certain doors and windows were opened, allowing 
a draft to blow through the drying room in opposition 
to the direction of the fan draft, a heavier load was 
put on the motors. This heavier load by drawing more 
current through the series winding weakened the field, 
which in turn allowed still more current to flow. This 
resulted in blowing the fuses as has been described. 

After the series field of these motors were recon- 
nected correctly the motors operated satisfactorily under 
all conditions and have given no more trouble. 

New York, N. Y. FRED SOLLER. 











Central Station Service | 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
of Electric Light, Power and Heat 














How a Farm Paper Is Fostering Public 


Utility Service to Farmers 


‘6 RATHER sinister agitation for ‘home rule’ by 

municipalities over the public utilities has de- 
veloped in the Middle West,” says the Rosenbaum Re- 
view, a farmers’ publication having wide circulation in 
Illinois and other Middle Western states. This paper 
goes on to say: “Farmers and bankers are the people 
who should be most concerned, but they do not appear to 
realize it. Future development and prosperity of farm- 
ing communities depend largely upon the amount and 
character of public utility service they can secure, 
because farming efficiency depends upon electrical power 
and interurban cars.” 

This paper also tells its farmer readers that “public 
utilities cannot be attracted to projects of expansion 
and intensive development if they have to serve many 
masters, as home rule implies. 


Comparative Cooking Values of Coal, Gas, 
Various Fluid Fuels and Electricity 


ROF. B. L. STEELE of the physics department of 

the Washington State College has prepared tables, 
the result of extended investigation made with great 
care, on the comparative efficiency of coal, gas, kero- 
sene, gasoline alcohol and electricity as applied to cook- 
ing. The value in calories of 5 cents’ worth of each of 
these fuels, excepting gas, at the prices prevailing in 
December, 1916, was: 


Coal (Rock Springs), at $10 per ton........... 32,250,000 


Kerosene, at 20 cents per gallon.............. 8,550,000 
Gasoline, at 25 cents per gallon................ 6,130,000 
Alcohol, at 75 cents per gallon................. 1,340,000 

1,116,000 


Electricity, at 3.85 cents per kw.hr............. 


Professor Steele’s second table gives the average 
efficiencies of the various kinds of cooking equipments. 
In determining the maximum efficiency of the coal range 
the entire top was covered with large vessels of water, 
the oven being similarly used. The fire was not lighted 
until the initial water temperature had been taken, and 
usually 2 lb. of kindling and 10 lb. of coal were com- 
pletely burned before the record of the final maximum 
temperature was made. It was estimated that in the 
average home not more than one-fourth of the available 
coal-range space is utilized at any one time and that the 
cooking operations are carried on less than half of the 
time during which the coal is burning. The compara- 
tive figures in percentage of efficiency follow: 


Per Cent 


Coal range (entire space utilized)............... 18 
Coal range (estimated home cooking), about...... 2 
Flame-contact burners (kerosene, ecc.).......... 28 
eg es eg ee ar rr 45 to 65 
reeerie tptere: iMOROSOE. . ook os 64 ales dw en eee 70 
Electric heaters, immersion... ........6.005. 0008 90 
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Nearly every kind of electric heating appliance was 
used and under widely varying conditions. Room tem- 
peratures, existence of air currents from open windows, 
material and condition of surface of utensil used, watt- 
age of heater, relative size of heater and utensil, and 
quantity of water heated, were all found to affect the 
efficiencies materially, particularly with heaters of the 
surface and immersion types. 

Another table gives, in calories, the heat available 
for cooking in 5 cents’ worth of each of the fuels, 
proper allowance having been made for the working 
efficiencies of the various cooking appliances: 


Calories 
Coal (range at 2 per cent efficiency) .............. 623,000 
Kerosene (range at 28 per cent efficiency)........ 2,400,000 
Gasoline (range at 28 per cent efficiency)...... 1,716,000 
Electricity (range at 60 per cent efficiency)...... 669,600 
Alcohol (at 28 per cent efficiency)............... 375,200 


The average cost of cooking a meal with a coal range 
having the water front connected was found to be 5.70 
cents, for a coal range with the water front disconnected 
3.67 cents, and for an electric range 3.72 cents. These 
figures were quoted by M. C. Osborn of New Britain. 
Conn., in a paper presented under the auspices of the 
publicity committee of the New England Section, Na- 
tional Electric Light Association. 


Revenue from Non-Ferrous Electric Fur- 
naces More than from Induetion Motors 


OME central-station men seem averse to supplying 

service to non-ferrous electric furnaces because th2y 
are usually single phase. However, R. F. Benzinger of 
the Electric Furnace Company, Alliance, Ohio, points 
out that two or three such furnaces can often be in- 
stalled to balance the load, and even when that is not pos- 
sible the single-phase resistance type of furnace will 
yield a greater income to the utility per kilowatt and 
per ampere of capacity provided than is obtained from 
the average three-phase induction-motor load. 

The resistance furnace requires preheating for about 
three hours before the first charge, so that when work- 
ing nine hours a day in a foundry the power consump 
tion is uniform for about twelve hours. The load facto 
is then about 50 per cent, and as no inductance | 
required in the circuit the power factor is in th 
vicinity of 98 per cent. A single-phase, 100-kw. resis 
ance furnace operated as above shows about 45 per ce! 
more income per kilowatt of station and line capaci’ 
and about 25 per cent greater revenue per ampe 
capacity provided than a 100-kw. induction-motor lo 
operating nine hours per day at an average of 60 p 
cent load factor and 80 per cent power factor. T 
increase in revenue will vary somewhat, depending up 
the rates under which the service is supplied. 
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Promoting Acquaintance of Municipal 
and Utility Officials 


O ENABLE public utility men and representatives 

of city departments to get acquainted with one 
another, an organization known as the “Public Service 
Associates” was formed about six years ago at Spring- 
field, Mass., upon the initiative of Walter L. Mulligan, 
general manager United Electric Light Company. Ata 
recent meeting of the New England Section of the 
N. E. L. A. Mr. Mulligan, as chairman of the public 
policy committee, was asked to outline the work of this 
organization, which has been highly successful in main- 
taining a friendly co-operation among public service 
men. 

“The idea,” said Mr. Mulligan, “was to get the city 
and utility men to know each other, so that as matters 
came up regarding permits for underground work, 
poles, etc., time would be saved, and each side would 
know that the other was not quite so ‘bad an actor’ as 
might have been imagined beforehand. We meet once 
a month in Springfield around the luncheon table. The 
gas and electric companies are represented, the street 
railway, the telephone company, the three railroads 
entering Springfield, and head of the department of 
every subdivision of the city’s activities, such as the 
sewer and street departments, engineering and public 
works, as well as the Mayor.” 

The speaker pointed out that all the individuals 
interested are present at a time when a given subject 
is under discussion. The press is allowed a repre- 
sentative. The plan has ironed out a great many 
troubles. 


Electric Development of the West 


Compared with Other Sections 


HE data in the report of the National Electric Light 

Association committee on water power which was 
presented at the Pasadena convention furnishes in- 
teresting comparisons of power production and con- 
sumption per capita. The Mountain and Pacific States 
of the Far West lead the nation in these respects—a 
fact of special interest in connection with the water- 
power legislation now pending in Congress, approxi- 
mately 70 per cent of the undeveloped water power of 
the nation belonging to those states. 





REVENUE, EXPENSES AND OUTPUT OF CALIFORNIA CENTRAL 
STATIONS * 
Total Gross Total 

Operating Operating 

Revenue Expense 
Standard Gas & Electric Company. . . $2,274,962. 62 $1,638,046. 33 
San Joaquin Light & Power Company....... 3,211,570. 44 2,215,982 .47 
Great Western Power Company.............. 3,128,928.50 1,570,443. 63 
Pacific Gas & Electric Company........ . 25,938,371.99 17,578,262. 39 
Coast Counties Gas & Electric Company... .... . 519,792.72 350,739.29 
California Oregon Power Company. .... 724,418.88 452,156.29 
Southern California Edison Company.... ... 9,241,245.96 5,445, 341.45 
Mount Whitney Power & Electric Company 1,360,582. 64 1,049,978.17 
Southern Sierras Power Company... . 1,596,832 .59 482,596.69 
Western States Gas & Electric Company 1,901,330. 61 1,105,292.74 


* Total output of all California companies, 3,334,430,841 kw.-hrs. 





The data show that in the Western States the per 
apita consumption of power in 1919 was 673 kw.-hr., 
he Atlantic section coming next with a per capita 
onsumption of 363 kw.-hr. The section having the 
mallest per capita consumption was New England, with 
54 kw.-hr. The average of the whole country was 
34 kw.-hr. The gross operating revenue for the Cali- 
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fornia companies and their total operating expense are 
given in the accompanying table. On page 1099 of 
the ELECTRICAL WORLD for May 8, the output of all com- 
panies generating more than 100,000,000 kw.-hr. was 
given. 

At the present time the Western load equals 1,289,000 
kw., and careful estimates made by the individual com- 
panies indicate a peak in 1928 of 2,807,000 kw. The 
present load is being carried by an installed electrical 
capacity of 1,664,267 kw., which will have to be in- 
creased to 3,440,500 kw. in 1928. Of the former figure 
1,241,312 kw. is now hydro-electric, and in 1928 2,753,- 
000 kw. will be hydro-electric. This increase in plant 
will add $710,510,000 to the present investment of $665,- 
706,800, making a total investment in 1928 of $1,376,- 
216,800. 


Pennsylvania Property Sells $558,600 


Stock to Customers and Employees 


URING a four weeks’ campaign which ended May 3 

the Metropolitan Edison Company, Reading, Pa., 
through an organization composed exclusively of its 
employees, sold to employees and customers $558,600 of 
its 7 per cent 
cumulative par- 
ticipating pre- 
ferred stock of a 
par value of $100 
a share. Under 
a monthly sav- 
ing investment 
plan the stock 





METROPOLITAN EDISON COMPANY 


7% Cumulative Participating Preferred Stock 
Par Vaiue, S100 Per Share 










e been made whereby. the 
and customers, 





RRANGEMENTS hav 
company can offer to employes 
during th mainder of April, « limited amount of this 
stock on the installment plan at $95 per share, payable 
n monthly installments of $5 per share, or for cash at 
$93 per share, if desired. 



















yr installment plan, one, two, three, four or 

five shares, not more than five shares to ome per ff d : 

¢ 2 
son, the purpose being to have af many employes was ormered in 
and customers as possible become financially in- 


lots of one, two, 
three, four or 
five shares, not 
over five shares, 
at $95 per share, 
payable $5 a 
share at time of 
application and 
$5 a share each 
month there- 
after until pur- 
chase price is 
paid. Those so 
desiring could 
buy the stock 
for cash at $93 
per share and 
accrued divi- 


terested in the company, share in its prosperity and 
keep at home some of the earnings paid out in divi- 
dends. 


[ STEREST allowed at rate of 7% per annum on 
monthly installment payments until stock is fully 
paid, after which dividends of $7 per annum will be 
paid quarterly. These dividends would help pay your 
electric light bills. 


[DIVIDENDS are exempt from normal Federal in- 
come taxes Under present law and thé stock is tax 
exempt in Pennsylvania. 


pe as you save. Purchase a high-grade invest- 
ment security on the installment plan, at a price yield- 
ing approximately 74° in an established local com- 
pany of demonstrated stability and increasing earning 
capacity. 


NNUAL earnings over three times Preferred stock 
dividend requirements 





Dot miss this first chance ever offered to become 

a stockholder and share in earnings of one of the 
largest electric lighting and power systems in Eastern 
Pennsylvania. 


T= amount of stock is limited. The time is short. 
Write or "phone today—Bell, 1400; Consolidated, 
96. One of our employes will call on you and present 
the full details of our offer. 


METROPOLITAN EDISON COMPANY 







Reading ® Lebanon 
dend. Of the 
aaa 5,586 shares 
{YEWSPAPER s Is - 
ADVERTI EMENT USED BY sold, 2,764 were 
METROPOLITAN EDISON 
sold for cash 


COMPANY 
and 2,822 were 


sold on the monthly saving investment plan. 

The above shares were sold to 2,353 purchasers, of 
whom 1,242 bought one share each, 523 bought two 
shares each and 308 bought five shares each. The bal- 
ance comprises purchases of varying amounts. The 
purpose of this sale of stock was to provide capital for 
increasing the company’s generating facilities and mak- 
ing other extensions to its property and at the same 
time give employees and customers an opportunity to 
participate in the prosperity of the company and become 
interested in its affairs. 








Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
of the World 





Generators, Motors and Transformers 

Short-Circuit Tests on a 10,000-Kva. Turbine Alter- 
nator.—E. S. HENNINGSEN.—The series of tests de- 
scribed in this article were made for the purpose of 
amplifying data that had been compiled on the behavior 
of alternators under short circuit. The performance of 
definite-pole machines under short circuit had previously 
been analyzed, it is said, by means of éxtensive tests, 
but the characteristics of the alternator with smooth- 
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Gutente from Instant of Short Circuit 


SHORT-CIRCUIT TEST OF A 10,000-VOLT, THREE-PHASE 
ALTERNATOR WITH EXTERNAL REACTANCE 


core rotor were not so well known. The tests were 
conducted under numerous conditions of short circuit, 
with various arrangements of reactors in circuit and 
with no reactors in circuit. Special precaution was 
taken to climinate errors, and meter readings were 
taken as a check on oscillograph records. The curves 
show the effect of automatic regulator action on the 
value of armature current from the instant of short 
circuit until sustained values are reached.—General 
Electric Review, March, 1920. 


Generation, Transmission and Distribution 


Electric Drive in Paper Mills.—E. TANNER and C. F. 
PAPWORTH.-—The writer gives a description of a large 
paper mill in the south of England having a capacity of 
1,500 tons of paper per week. He deals particularly 
with the generating plants, lighting and heating, and 
the power installation. He states that approximately 
250 motors are used, varying from 150 hp. to 3 hp., em- 
bodying all makes of drive, direct-coupled, belt-driven, 
chain-driven or geared, according to the purpose for 
which they may be required. It has been found desirable 
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in cases where motors of 40 hp. and over are controlled 
by the ordinary starting panel, comprising double-pole 
switch and fuses, ammeter and starter (such motors 
being variable-speed type are subject to momentary 
overload), te fit either a single-pole or double-pole cir- 
cuit breaker in place of the usual fuses. This saves the 
expense and inconvenience of replacing the ordinary 
porcelain bases and fuse carriers. He states that the 
bulk of the service of the motors is driving pumps, which 
is of great importance in the paper mills. He foresees 
an excellent future for electricity in the paper mills in 
England.—London Electrician, March 26, 1920. 


A National Power Distribution Project for Spain.— 
F, CHAPELAIN.—A final report has recently been pre- 
sented by a Spanish commission which has investigated 
the advisability of providing Spain with a nation-wide 
system of high-tension transmission lines for utilization 
and distribution of the greater part of the available 
water power. It is estimated that while only 300,000 kw. 
are now developed, another 2,000,000 kw. could easily 
be added by further development of the waterfalls. In 
the report a distribution system is sketched which con- 
sists of a closed bus encircling the entire country, with 
interconnecting lines radiating from Madrid to various 
points on the circumference. The cost is estimated at 
130,000,009 pesetas for a total of about 4,800 km, (3,000 
miles) high-tension lines. The system is planned for 
three-phase transmission at 50 cycles and 120,000 volts. 
—Revue Générale d’Electricité, Feb. 21, 1920. 


Electrical Characteristics of Transmission Circuits— 
VIII.—-WILLIAM NEsBIT.—One of a series of articles in 
which the performance of long transmission lines are 
considered. On account of the unusual distribution of 
current and voltage along the lines, a more rigorous 
solution is required in the particular case here con- 
sidered than in those given in previous numbers of the 
series. The curves shown in the figure are for a 300- 
mile (480-km.) line operating at a nominal voltage of 
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100,000 and at 60 cycles, and the curves show the varia- 
tion current and voltage along the line. The electrical 
constants for such a line may be determined mathe- 
matically by the use of hyperbolic functions or by their 
equivalent convergent series. Graphically they may be 
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obtained to a high degree of accuracy from such dia- 
grams as the Wilkinson charts, which are included in 
the article. The writer then shows the application of 
the Wilkinson chart to a typical long-line problem.— 
Electric Journal, March, 1920. 


Over-Pressures in Hydraulic Conduits—In some 
fundamental papers regarding the theory of hydraulic 
surges in closed conduits, such as result from manipula- 
tion of the outlet valve, Alliévi demonstrated a graphical 
method of finding the maximum pressure to be expected 
in practical cases. The present paper applies this 
method and shows in detail how to adapt it for the 
solution of various problems of this kind. A great 
number of graphical charts are presented, which ma- 
terially simplify the discussion, and the method is said 
to have the advantage of not necessitating any thorough 
knowledge cf the rather complicated mathematical the- 
ory of hydraulic surges.—Revue Générale d’Electricité, 
Jan. 17 and 24, 1920., 

Possible Development of Hydro-Electric Power in 
British Guiana.—STAFFORD X. COMBER.—This is a pre- 
liminary report of the information gathered during a 
brief study of the Cuyuni, Lower Essequebo and Dem- 
erara Rivers. The relative advantages of various pos- 
sible sources of power are discussed and definite recom- 
mendations are made with regard to the steps which 
should be taken in their development. The suthor con- 
siders the needs of hydro-electric energy for fertilizer 
and power for the sugar industry of British Guiana and 
recommends the continued study of the streams for 
early hydro-electric development.—Report to Governor 
of British Guiana, 1919. 


Systems, Installations and Appliances 


Electric Plowing Machines.—ACH. DELAMARRE.—At a 
fair in Saint Germain the Compagnie Electro-Mécan- 
ique for the first time demonstrated in public its electric 
plowing machinery. The plow is pulled by steel cables, 
which bend around drums on special anchored drum 
cars and run in on two large drums on the main electric 
power car, the car standing still during the plowing. 
The cable Crums on the power car are actuated by a 
500-volt, three-phase induction motor of 40 hp. output. 
The drum capacity is 600 m. (1,970 ft.) of cable, so that 
foreach position of the power car four squares, each 
240 m. x 240 m. (787 ft. x 787 ft.) may be plowed. A 
total area of 23 hectares (57 acres) thus may be covered 
without moving the power car. The disadvantage of 
this system, called the “roundabout” and originally de- 
veloped by Howard for steam plowing, is that very heavy 
losses, amounting to 81.5 per cent of the total losses, are 
caused by the great length of cable which is always 
sliding along the ground when the plow is moving. The 
total cost of electric plowing with this outfit is estimated 
t 93.75 franes per hectare ($5.78 per acre) as compared 
to 153.20 franes per hectare ($9.55 per acre) for plow- 
ng by herse. One outfit is capable of covering 2.5 
ectares (6.2 acres) per day, and the electric power 
sumption is about 90 kw.-hr. per hectare (36.4 kw.-hr. 

‘r acre).—Revue Générale d’Electricité, Jan. 10, 1920. 





Electrophysics and Magnetism 
On the Theory of Electron Discharge—PAUL EP- 
‘EIN.—The ordinary theory of the internal phenomena 
electron discharge tubes extends analytical treatment 
ly to the two limiting cases of (1) very high voltage, 
ctron saturation, and (2) very large emission, space 
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charge saturation. In general there will be formed 
around the filament a cloud of electrons, representing 
a negative space charge. The potential will therefore 
first fall to negative values and then gradually increase 
to positive values close to the anode plate. Thus, if an 
electron is emitted with enough velocity to pass through 
the retarding effect of the initial potential drop, it wil! 
reach the plate, but if its velocity is less than a certain 
critical value it will be forced back to the filament. 
Taking ali this into consideration, and assuming that 
the electrons are emitted from the filament with a 
velocity distribution according to the Maxwell formula 
and that no collisions occur, the author has worked out 
a general solution of the Poisson equation, which de- 
generates in particular cases into the Richardson emis- 
sion formula and into the Langmuir-Child equation 
involving the power of 3/2 of the anode potential. The 
theory refers to the idealized case of a plane-infinite sys- 
tem.— Berichte der Deutschen Physikalischen Geseil- 
schaft, March 30, 1919. 


Telegraphy, Telephony and Signals 

New Phenomena Discovered by Means of Vacuum- 
Tube Amplifiers —The tremendous energy amplifications 
obtainable in modern triode amplifiers seem to open up 
new fields for research concerning the constitution of 
matter. Recently Schottky stated that by employing 
sufficiently powerful amplifiers it should be possible to 
hear in a telephone the sounds caused by the individual 
electrons colliding with the atoms in a conductor carry- 
ing electric current. Schottky indeed suggested that a 
limit was set to the possible amplification obtained with 
electron tubes by the noises or electric disturbances 
emitted when the electrons impinge upon the plate of 
the tube. Barkhausen now has actually observed similar 
phenomena in ferromagnetic substances. In listening 
with a multistage amplifier across a coil wound on one 
leg of an iron core, he heard a crashing sound when the 
magnetic induction in the core was continually varied 
by advancing and then pulling back a magnet. He ex- 
plains this sound as resulting from the electromagnetic 
shocks given to the amplifier when the individual molec- 
ular magnets suddenly go over from one polarity to the 
opposite as the field strength changes. The best results 
were obtained with rather thin wires.—Physikalische 
Zeitschrift, Sept. 1, 1919. 

The Poulsen System of Radio-Telegraphy.—G. PEs: 
SION.—The subject is discussed under the’ five headings: 
General theory, technical production of the arc, matters 
relating to the production of the poulsen arc, efficiency 
of the arc, and are and spark.—London Flectrician, 
April 9, 1920. 


Miscellaneous 
Molded Insulating Composition.——R. T. FLEMING.— 
In this part of the article a description is given of 
the various raw materials that enter into the manufac- 





Resists Temperatures of Moisture 
Material Dielectric Strength Absorption 
Bakelite. ....... 100 to 200° C. Medium 200 mil. Very good 
Molded rubber.. To 100° C. High 400 /mil. x00d 
Asbestos..... Red heat Low 100/mil. Bad, 7% 
Shellac. ..... To 70° C. Medium 250/300/ Medium hbetween(a) 


mil. and (b) 


‘ 


ture of molded insulating compositions. Some of the 
characteristics of the various types of molded composi- ° 
tions are given in above table.—Beama, March, 1920. 
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electrical supplies have reached 

jobbers this week. Special at- 
tention is being given to the clear- 
ing of sidings and yards, and a large 
number of freight cars have been 
unloaded and sent away. Manufac- 
turers are able to lay hands on a 
few cars, and fresh shipments are 
beginning to come through. 


Sac EWHAT better quantities of 


IN THE non-electrical metal mar- 
ket price cutting has been assuming 
great proportions. Virtually no re- 
ductions are reported in the elec- 
trical markets except that certain 
large department stores are selling 
at low prices limited amounts of 
appliances bearing their own names 
as well as portable lamps. 


JOBBERS in the vicinity of manu- 
facturing plants have good stocks 
of materials from these factories. 
Those at a _ great distance are 
suffering from shortages. Regard- 


less of other conditions, stocks are ‘ 


about dead on most steel materials 
used in the electrical trade. 


BuyING of supplies is falling off 
because of inability to deliver. The 
demand, however, is as strong as 
ever and expected to increase. 


OFFICERS of the National Electric 
Light Association for the coming 
year were elected at Pasadena as 
follows: President, Martin J. Insull, 
Chicago; first vice-president, M. R. 
Bump; second vice-president, F. W. 
Smith; third vice-president, Walter 
H. Johnson; fourth vice-president, 
F. T. Griffith; treasurer, H. C. Abell. 


Hot SprinGs, Ark., is likely to be 
the meeting place of the National 
Electric Light Association next year. 


SECTION chairmen of the N. E. 
L. A. for the ensuing year are to be: 
Public Relations Section, J. E. 
Davidson; Technical Section, I. E. 
Mcultrop; Commercial Section, M. S. 
Seelman; Accountirig Section, J. C. 
Duyne. 


FORTY-FOUR engineering organiza- 
tions with an aggregate membership 
exceeding 100,000 have signified 
their intention to send delegates to 
the organizing conference of techni- 
cal societies to be held in Washing- 
ton on Thursday and Friday of next 
week. The American Association of 
Engineers will be represented. 


FoR THE administrative year be- 
ginning August, 1920, A. W. Ber- 
resford of Milwaukee has _ been 
elected president of the American 
Institute of Electrical Engineers. 


W. L. R. EMMET was made the 
tenth recipient of the Edison medal 
at the annual meeting of the A. I. 
E. E. last week. 
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Gross earnings of the Westing- 
house Electric & Manufacturing 
Company for the year ended March 
81, 1920, were more than $136,000,- 
000; net dividend available for in- 
come, $15,206,341. 


More than $17,000,000 is to be 
spent this year on the projects of the 
Hydro-Electric Power Commission 
of the Province of Ontario. 


PuBLIc utility delegates to the 
second annual convention of the In- 
dustrial Relations Association of 
America, held at Chicago last week, 
organized a public utility section of 
the association. 


News 
in Brief 


of Market 
Conditions and of Re- 
cent and Approaching 
Happenings of Im- 
portance to the 
Industry 


Summary 





ACTIVE co-operation by the gov- 
ernment with public utilities in the 
study of the engineering involved in 
their business was urged by Dr. 
E. B. Rosa of the Bureau of Stand- 
ards before the Washington Acad- 
emy of Sciences. 


FAVORABLE action on the forma- 
tion of a Southwestern Geographic 
Section of the N. E. L. A. was taken 
at the Galveston meeting of the 
Southwestern Electrical and Gas 
Association. 


TO MEET the cost of building a new 
steam-turbine plant the Hartford 
(Conn.) Electric Light Company is 
planning an increase in capital stock 
from $8,250,000 to $10,000,000. 


IMPORTANT principles are at stake 
in the case of the Webster & South- 
bridge Gas & Electric Company, be- 
fore the Massachusetts commission, 
against the entrance of the New 
England Power Company as a com- 
petitor for power business in a field 
hitherto cultivated by the former 
central station. 


REVISED figures for “overhead” 
cost accepted by Massachusetts elec- 
trical contractor-dealers at Boston 
range from 46 per cent on jobs cost- 
ing $200 to $500 to 10 per cent on 
jobs costing $50,000 to $70,000. La- 
bor cost averages 40 per cent in 
these figures. 
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GOVERNOR COOLIDGE of “Massachu- 
setts in a special message to the 
State Legislature urged increasing 
the legal rate of interest on gas and 
electric utility bonds and notes above 
6 per cent to attract capital. 


R. SANFORD RILEY was elected 
president of the Stoker Manufac- 
turers’ Association at its Lakewood 
(N. J.) meeting. 


A PROPOSED new code of ethics 
which it is suggested could serve as 
a basis of a declaration of principles 
for all engineers was prepared by a 
committee of the American Society 
of Mechanical Engineers for discus- 
sion at its St. Louis convention. 


VALUATION of public utility prop- 
erties at present construction costs 
is favored by Sanford Robinson of 
New York, who recently testified be- 
fore the Interstate Commerce Com- 
mission. 


TEXAS may establish a public util- 
ities commission at a special session 
of the Legislature now being held. 
Such a body, subordinate to the 
principle of municipal home rule, is 
favored by the League of Texas 
Municipalities. 


PROPOSED changes in the National 
Electrical Safety Code affecting pole 
strength, joint poles, signal lines and 
other requirements have been issued 
by the Bureau of Standards. 


IN THE majority report of the spe- 
cial war expenditures committee to 
Congress the government war loan 
to the Alabama Power Company is 
condemned as unjustifiable and un- 
necessary and the government’s 
policy is held to have built up a mon- 
opoly of power in northwestern 
Alabama. 


THE REPORT of the American rép- 


resentatives at the meeting of the | 


technical committees of the Inter- 
national Electrotechnical Commis- 
sion indicates progress toward adop- 
tion of international standards. 


GOVERNOR SMITH of New York 
vetoed the daylight-saving repeal 
bill passed by the Legislature. 


TO SAFEGUARD the Greater Wheel- 
ing (W. Va.) district in emergencies, 
the Wheeling Electric Company is to 
build a new power loop to Windsor. 


SHORTAGE of coal caused by the 
freight blockade again threatens 
public utilities in the East and the 
Middle West. 


TEMPORARY growth in the number 
of casualties in public utility opera- 
tion is ascribed by the Utilities Mu- 
tual Insurance Company to “mili- 
tary scorn for personal danger” on 
the part of returned soldiers. 
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Utilities Again Feeling Pinch 
of Coal Shortage 

IMINISHING coal piles because of the transporta- 

tion tie-up are becoming rather alarming in the 
electric light and power field. The most pessimistic 
reports come from the Middle West, although one of 
the large Eastern systems at one time was down to 
a single day’s supply. 

The Indiana Public Service Commission has recom- 
mended that. the Interstate Commerce Commission 
establish priority shipments of coal for public utilities. 

The Michigan Public Utilities Commission has made 
a similar request. An acute coal shortage exists in 
Michigan, where 125 electric light and power plants 
are said to be extremely short. In fact, plants in 
Kalamazoo, Saginaw, Pontiac and some others in 
smaller places, according to reports, have been obliged 
to shut down completely. 

New York’s coal supply seems to be in fair condition, 
but the same is not true of Chicago. The Common- 
wealth Edison Company, it is reported, has recovered 
only half of the 1,500 coal cars loaned to the gov- 
ernment almost a year ago. 

The situation, however, is expected to become easier 
as authority has been invested in the Interstate Com- 
merce Commission to move coal by securing “empties” 
for the West. 


New Power Loop to Protect Wheeling 
Against Storms, Strikes, Ete. 


O SAFEGUARD the Greater Wheeling (W. Va.) 
district in the event of emergencies, such as storms, 
strikes or other situations that cannot be controlled, 
the Wheeling Electric Company will establish a new 
power loop to Windsor on the West Virginia side. Work 
will be started in the course of the next three weeks. 
Although it is not generally known, the city of 
Wheeling is at the present time being supplied with 
ight, heat and power from Windsor by way of the two 
ops on the Ohio side. Since May 1 the electrical 
vorkers of the Wheeling company have been on strike 
id the Wheeling plant has been closed down. 
The new loop will run through Fulton at Rudler’s, 
here a substation will be erected, and continue on a 
traight line due north to Windsor. The work on 
e substation will start in three weeks’ time, but 
account of the difficulty in procuring steel, the loop 
ll not be begun till Aug. 1. The new loop wil! 
rease the capacity of the plant, according to Super- 
endent J. B. Garden, and give three methods - by 
‘ich to get power down to Wheeling. 
The frequent damage wrought by winter and summer 
rms, as well as other contingencies, has made the 
ve imperative for the protection of patrons in this 
trict. The substation at Rudler’s will supply the 
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suburban district with light and also be used to dis- 
tribute light and power to the Mold & Foundry and 
Whitaker-Glessner plants. 


W. L. Emmet Receives Edison Medal at 
Annual Meeting of A. I.E. E. 


ILLIAM LEROY EMMET was formally pre- 

sented with the Edison medal, for inventions and 
developments of electrical apparatus and prime movers, 
at the annual meeting of the American Institute of 
Electrical Engineers on Friday evening, May 21. The 
medal is awarded, it was explained by Dr. Carl Hering, 
by the Edison medal committee “for meritorious 
achievements ir: electrical science, electrical engineering 
cr the electrical arts.” Associates of Thomas A. Edison 
founded the medal in 1904 to commemorate the period 
in the rise of electrical engineering of which Edison is 
typica!.. Mr. Emmet is the tenth recipient of the Edison 
medal, which has been awarded yearly, with the excep- 
tion of the year 1915, since 1909. 

In discussing Mr. Emmet’s achievements, H. W. Buck, 
past-president of the Institute, pointed out that by tra- 
dition and inheritance Mr. Emmet should have been an 
artist, but that the artist’s vision to see great things 
and the power to bring them into reality were valuable 
attributes to his success as an engineer. In looking 
back over the work which Mr. Emmet has carried on 
for twenty-five or thirty years its originality is some- 
times in danger of being overlooked. However, Mr. 
Buck reminded the meeting, much of the present-day 
construction and design of electrical apparatus which is 
now accepted as standard practice is the direct result of 
methods conceived and applied by Mr. Emmet in the 
early period of the industry when everything was on 
an experimental basis. He was chiefly responsible for 
present insulation methods when in 1887 he substituted 
oiled cambric for shellacked mica insulation. The oil- 
immersed switch was distinctly an idea of Mr. Emmet’s 
and came at a time when the development of the cen- 
tral stations had come to a standstill because of their 
inability to control the circuits. 

Mr. Emmet started his most important work, Mr. 
Buck stated, in 1900 in the development of the Curtis 
steam turbine. Here again his vision of the possibilities 
of the turbine enabled him to carry his operations 
through to success, and in 1902 the first 500-kw. ma- 
chine was installed at Newport, R. L, and was very 
successful. This was followed about three months later 
by a four-stage 3,000-kw. machine which gave much 
better steam economy and really established the turbine 
on a firm basis. By the end of that year the first and 
famous 5,000-kw. machine was installed in Chicago, and 
its success soon became known all over the world. 

In connection with Mr. Emmet’s work on the turbine 
he was the first to point out to steam engineers the 
tremendous importance of high vacuum in the operation 
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of the turbine. Development of the turbine for ship 
propulsion was started by Mr. Emmet in 1907 and was 
first introduced on two fire boats in Chicago. In 1909 
the first proposition was made to the government for 
the operation of battleships in this manner. 

In his response following the presentation of the 
medal Mr. Emmet told in an interesting and sometimes 
amusing manner about his early experiences with the 
first street railway motors, the obstacles overcome and 
the inadequacy of equipment with which he had to work. 
Of his work in the development of alternating-current 
generators he stated that one of the greatest difficulties 
that had to be surmounted was the hunting of alter- 
nators operated in parallel by reciprocating engines. This 
apparent defect of the electrical apparatus he traced 
to the engine governors, and with a few changes in 
design which he suggested the trouble was entirely 
eliminated. The first successful parallel operation of 
alternating-current generators was in Omaha, where 
forty-eight-pole, 300-kw. machines were installed. 
Speaking of his work on the turbine, he paid tribute to 
the support and assistance which Mr. Curtis gave in 
its development. 


COMMENT ON MERCURY TURBINE 


At present Mr. Emmet is working on the perfection 
of a mercury turbine from which highly efficient results 
have been obtained. Preferring not to go into details 
on this subject, he said that the over-all thermal effi- 
ciency of the mercury turbine equaled that of the 
Diesel engine and were the firing conditions up to the 
standard of a large central-station boiler room energy 
could be generated on the basis of 11,300 B.t.u. of fuel 
consumed per kilowatt-hour. 

To show the extent of Mr. Emmet’s activity in the 
electrical art, it may be added that he has taken out 105 
patents on electrical and kindred apparatus. 

As this was the annual meeting of the Institute, the 
report of the board of directors was made and the result 
of the ballot on the amendment to the constitution and 
election of officers was announced. The vote on the 
amendment to the constitution showed 3,936 in favor of 
and 36 against the adoption of the amendment, which 
permits the creation of districts, each district to be 
presided over by a vice-president. 


A, I. E. E. OFFICERS 


The following officers were declared elected for the 
administrative year beginning August, 1920: Presi- 
dent, A. W. Berresford, Milwaukee; vice-presidents, FE. 
H. Martindale of Cleveland, Charles Robbins of Pitts- 
burgh, Charles S. Ruffner of New York, C. E. Magnus- 
son of Seattle, C. S. McDowell, U. S. and L. T. Robinson 
of Schenectady; managers, E. B. Craft of New York, 
Haro'd B. Smith of Wercester and James F. Lincoln of 
Cleveland; treasurer, George A. Hamilton, Elizabeth, 
N. J. (re-elected). 

The abdve, together with the following hold-over 
officers, will constitute the board of directors for the 
next administrative year: Calvert Townley, New York; 
Comfort A. Adams, New York; Walter A. Hall, Atlantic, 
Mass.; William A. Del Mar, New York; Wilfred Sykes, 
Pittsburgh; Walter I. Slichter, New York; G. Faccioli, 
Pittsburgh; Frank D. Newbury, Pittsburgh; L. E. 
Imlay, Niagara Falls; F. F. Fowle, Chicago; L. F. More- 
house, New York. 

At the meeting of the board of directors held on the 
same date F. L. Hutchinson was re-elected secretary. 
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Electric Utility Securities Compare with 
Industrials in Permanence of Value 


N AN interim report to the Investment Bankers’ As- 
aia of America by the committee on public ser- 
vice securities, of which O. B. Willcox of Bonbright & 
Company is chairman, the inevitable expansion of the 
electric power industry is predicted. A review is made 
of the effects of war-forced economy on the public util- 
ities, the cost of generating energy, the increased use 
of electricity, electrification of the railroads, and the 
present financial status of electric central stations. 

Recent reports of electric power companies, the re- 
port states, indicate that under commission regulation 
these companies have largely offset increased costs of 
operation by increase of rates for service, with result- 
ing recovery in net earnings, and the rate of earnings 
of many of the power companies shows satisfactory sur- 
plus above charges. Their reports further indicate, it 
is pointed out, that power companies are again getting 
into position to justify the confidence of the invest- 
ment banker in financing their maturities and their re- 
quirements for new capital for expansion and sustain- 
ing their contentions that electric power and light com- 
panies offer investment securities comparable with the 
best industrials in permanence of real value and cer- 
tainty of return. 

“As the pressure of the high costs of operation, with 
resulting decrease in earnings, disturbed confidence in 
public utility securities,” the report concludes, ‘‘so the 
response made by regulating authorities in approving 
rate increases should tend to restore that confidence, 
strengthened by proof accumulated through the war 
period that the public and the regulating commissions 
recognize that the power and light companies are an 
essential part of-our industrial fabric and are entitled 
to fair rates for their service and a fair return. 

“With improving earnings and with full appreciation 
of the economic and financial history of these companies 
during and since the war period, their credit should 
steadily improve and their requirements for money with 
which to meet maturing obligations and to expand their 
facilities to take on business offered should again be 
satisfied through investment markets (subject, of course, 
to general financial conditions) at gradually decreasing 
costs for money; and it may also be expected that the 
general price level of the outstanding securities of com- 
panies which have creditably survived the disorders 
of the past few years will substantially improve.” 


Aylesworth to Address Canadian 
Electrical Association 


UNE 16, 17 and 18 have been selected as the dates 

for the annual convention of the Canadian Electrica! 
Association, which will be held at the Ritz-Carlton Hotel, 
Montreal. The first day will be devoted to reports of 
committees and of representatives on the committee 
of the National Electric Light Association. On th: 
second day M. H. Aylesworth, executive manager 0! 
the N. E. L. A., will speak on the enlarged activities © 
that body and the work accomplished at the Pasaden 
convention. There will also be a paper by Paul }’ 
Lincoln on the maximum-demand meter and other pape! 
not yet announced. An executive session will occupy t! 
last day of the convention, and the revised constituti: 
will be placed before the delegates for their approval. 
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More Than 100,000 Engineers to Be 
Represented at Conference 


P TO May 25 forty-four engineering organizations, 

with an aggregate membership exceeding 100,000, 
had signified their intention to send delegates to the 
organizing conference of technical societies in Wash- 
ington, D. C., Thursday and Friday, next week. Details 
of the tentative program were announced in ELECTRICAL 
WORLD last week. There will, in all probability, be cer- 
tain minor changes before the date of the meeting, but 
the sessions will follow the general plan previously out- 
lined. Here follows the complete list of societies which 
will be represented at the conference: 

American Associat.on of Engineers, American Associa- 
tion of Petroleum Geologists, American Ceramic Society, 
American Electric Railway Engineering Association, Ameri- 
can Electrochemical Society, American Institute of Electri- 
cal Engineers, American Institute of Mining and Metal- 
lurgical Engineers, American Railway Engineering Asso- 
ciation, American Society for Testing Materials, American 
Society of Civil Engineers, American Society of Mechanical 
Engineers, American Society of Refrigeratng Engineers, 
American Society of Heating and Ventilating Engineers, 
American Society, of Safety Engineers, American Water 
Works Association, Iluminatng Engineering Society, In- 
stitute of Radio Engineers, Mining and Metallurgical So- 
ciety of America, Society for the Promotion of Engineering 
Education, Society of Automotive Engineers, Society of 
Naval Architects and Marine Engineers, Society of Indus- 
trial Engineers, Colorado Society of Engineers, Portland 
Technical Council, Kansas Engineer:ng Society, Engineers’ 
Society of Western Pennsylvania, Mohawk Valley Engi- 
neers’ Society, Florida Engineering Society, Illinois Society 
of Engineers, Indiana Engineering Society, Brooklyn Engi- 
neers’ Club, Cleveland Engineering Society, Detroit Engi- 
neering Society, Vermont Society of Engineers, Society of 
Engineers of Eastern New York, Associated Engineering 
Societies of St. Louis, Atlanta Joint Technical Society, 
Engineers’ Club of Trenton, Engineering Society of Buffalo, 
Engineers’ Club of Columbus, Engineers’ Club of Philadel- 
phia, Washington Society of Engineers, Joint Council of 
Engineers, St. Louis; American Concrete Institute, New 
England Water-Works Association, Engineering Society of 
Akron and National Fire Protection Association. 


Southwestern Association Holds Most 
Successful Convention 


N ATTENDANCE, interest manifested, work done 
and results accomplished the fifteenth annual conven- 
tion of the Southwestern Electrica! and Gas Association. 
held at Galveston, Tex., May 13, 14 and 15, stands out 
as the most successful in the history of the association. 
The most important features of the convention ses- 
sions, in addition to the question box, were the address 
yy G. L. Burr of the Guaranty Trust Company of New 
York on “The Successful Financing of Public Utility 
Needs” (reported in the ELECTRICAL WORLD for May 15, 
sage 1154): an address by B. J. Mullaney of the Illinois 
Committee on Public Utility Information on the work 
f that committee and its results; an address by W. H. 
‘lood, Jr., on “Insurance and Kindred Matters Affect- 
ig the Public Utility Industry”; an address by J. F. 
‘wens of the Oklahoma Gas & Electric Company on 
Public Utility Association Work’; an address by Dr. 
P. Schoch, head of the department of chemistry of 
e University of Texas, on “The Unlimited Possibilities 
the Unlimited Supply of Texas Lignite,” and an 
idress by H. C. Abell, treasurer of the National Elec- 
ce Light Association, explaining the work and possi- 
ities of the national association as an aid and asset 
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in state or sectional association work and urging the 
formation of a Southwestern Geographic Section of the 
N. E. L. A. by the associations of Texas-Louisiana, 
Oklahoma and Arkansas. Favorable action was taken. 
The convention was also addressed by representatives 
of the Mississippi Electrical Association relative to its 
admission into the Southwestern Geographic Section. 
Action will be taken on the matter at an early date by 
the Texas, Oklahoma and Arkansas Associations. 

A committee of eleven operating and technical mem- 
bers was appointed to investigate the matter of Texas 
lignite and report to the executive committee. 

Entertainment features included a ba'l at the Hotel 
Galvez given by the supply section, a banquet-“‘jovia- 
tion” given by the association and other special enter- 
tainment for the visiting bodies. 

A. Hardgrave of Dallas was elected president, C. E. 
Calder of Dallas first vice-president, Alba H. Warren 
of El Paso second vice-president, S. R. Bertron, Jr., of 
Houston third vice-president, H. S. Cooper of Dallas 
secretary, and J. B. Walker of Dallas treasurer. 





A. A. E. States Position on Proposed 
National Federation 


HE American Association of Engineers has 

accepted the invitation of the joint conference com- 
mittee of the national technical societies to the confer- 
ence to be held in Washington on June 3 and 4 for the 
purpose of forming a comprehensive organization. In 
its letter of acceptance the A. A. E. indorsed the 
provision for non-interference with interrelations with 
respect to technical matters and the maintenance of 
the autonomy, functions and operations of individual 
organizations. The idea of having local affiliation of ex- 
isting groups of engineers in order to facilitate united 
action in local questions of public welfare and other 
matters of common interest was approved. 

The proposition for a national association of engineer- 
ing organizations by means of a national council com- 
posed of representatives widely chosen by local affilia- 
tions or organizations and by national organizations, 
meeting annually and acting through an executive board, 
did not meet with the favor of the A. A. E., which held 
that such a plan would duplicate effort and add useless 
machinery, tending to restrict progress along welfare 
and non-technical lines. 

“Our association,” the letter states, “is doing such 
work at the present time in an efficient manner, and 
our growth proves that results are being obtained. This 
viewpoint is based on the result of our experience, and 
consequently we do not believe that the organization 
proposed would be any inprovement over existing 
machinery.” For this reason it was stated that little or 
no financial help could be expected from the A. A. E. 

The A. A. E. also stated that in its opinion the 
simpler the machinery of organization the better will 
it be adapted to expansion. 

The following delegates have been selected to repre- 
sent the A. A. E. at the conference: George W. Fuller, 
consulting engineer, New York City; Isham Randolph, 
consulting engineer, Chicago; W. H. Finley, president, 
Chicago & Northwestern Railroad, Chicago; Dr. F. H. 
Newell, head of the department of civil engineering, 
University of Illinois; L. K. Sherman, president of the 
United States Housing Corporation, Washington, and 
president of the A. A. E.; Daniel L. Turner, chief 
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engineer Transit Construction Commission, New York 
City; A. B. McDaniel, principal engineer construction 
division of the army, Washington; R. C. Bailey, district 
secretary of A. A. E., Washington; William J. H. Strong, 
president Chicago Chapter, A. A. E.; A. N. Johnson, 
consulting highway engineer, Chicago; Dean G. M. 
Butler, University of Arizona; H. O. Carman, chief 
engineer Public Service Commission of Indiana; I. W. 
McConnell, New York City; Morris Bien, assistant to 
the director United States Reclamation Service, Wash- 
ington; W. A. E. Doying, inspecting engineer Panama 
Canal, Washington; J. K. Anderson, consulting engineer, 
Charleston, W. Va. 


Proposed Code Changes on Signal Lines, 


Pole Strength and Joint Poles 
ROPOSED changes in the rules on signa! lines, on 
required pole strength, on joint poles and other sub- 

jects of Part 2 of the National Electrical Safety Code 
were issued May 15 by the Bureau of Standards. Sig- 
nal lines are now subjected by these changes to most 
of the requirements imposed upon supply lines, although 
there are some differences which will be enumerated 
below; where a weak pole is supported by two adjacent 
poles the average strength of all three must meet the 
code requirements. 

In the changes for signal lines the rules have been 
made the same as those for supply lines regarding loca- 
tion of poles, guys and anchors, regarding insulators or 
guards for guys and spans, and regarding strength of 
poles and cross-arms. Among the exceptions is the rule 
that signal conductors may be spaced 3 in. apart where 
this has been customary and may be strung on the same 
arm with 7,500-volt lines owned by the same utility. For 
spans up to 150 ft. signal conductors which would fall 
in class C may be graded D. The minimum allowable 
conductor sizes are also smaller than for supply lines as 
outlined in the November changes of the code, and fur- 
ther changes allow No. 10 steel to be used on spans of 
125 ft. to 150 ft. at crossings in arid regions. The sizes 
for aluminum wire have been eliminated, but all con- 
ductors must have the strength of the minimum hard- 
drawn copper conductor. Clearance of signal wires 
over spaces accessible to pedestrians only shall be 12 ft. 
for circuits over 150 volts. The clear space at the cross- 
ing of the lowest signal wire, guy or messenger and the 
lowest wire of a similar nature paralleling a railway 
track shall be at least 2 ft. where the sum of the dis- 
tances from the nearer support of each span is not more 
than 100 ft. The working tension of messenger cable 
is set at 3,500, 5,900 and 9,500 lb. for cable weighing 
respectively under 2.5 lb., from 2.5 lb. to 5 Ib. and from 
5 lb. to 8 lb. per foot. 

The principal ruling regarding pole strength is that 
a pole not meeting the requirements will be permitted 
when it is the center pole of three, of which the average 
strength meets the requirements, provided that the 
weak pole is not less than 25 per cent of regulation 
strength. The specifications for strength apply to grade 
B construction. Grade A is one and a half times grade 
B, while grade © is two-thirds of grade B. Another 
revision is that for “special” poles (except at crossings 
over railroads or signal lines) two-thirds of the moment 
due to wind pressure shall be used in finding the stresses 
on the poles. These “special” poles must be especially 
selected clear wood, must correspond to poles usually 
classified as class A for grade A or B, and as class B fo 
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grade C, and they shall be systematically inspected 
and maintained. 

Where at a crossing, or in cases of conflict or commor 
use of poles. circuits of different grades are concerned 
the construction for the upper circuit must be at least 
as good as would be required for the lower circuit if 
it were above. For joint poles constant-current circuits 
of 10 amp. require class A and circuits of 7.5 amp to 
10 amp. require class B construction. Span wires or 
brackets on lamp or trolley wires on joint poles must be 
at least 2 ft. from signal-line cross-arms, 1 ft. from sig- 
nal-line messengers, and preferably 1 ft. from signa! 
terminal boxes. Where a signal line is below the supply 
line and carries not over four wires, mainly for local 
service or subscribers’ loops, or not over two local tele- 
graph or fire-alarm wires, grade C may be used for the 
supply line. Clearance between conflicting lines shall be 
at least 4 ft. and not under the norma! sag of the con- 
ductor with greater sag, plus 0.2 in. per kilovolt of the 
higher voltage. 

The minimum allowable conductor for medium and 
light loading is now No. 6 medium or hard-drawn cop- 
per, and for steel No. 8 for less than 150 ft. and No. 6 
for longer spans. Factory flash-over tests on pin-type 
insulators are now required to last only three minutes. 


Westinghouse Company’s Gross Earnings 
$136,052,092 


_ S the gross earnings of the Westinghouse 
Electric & Manufacturing Company, as shown by 
its annual report for the year ended March 31, 1920, 
were $24,327,851 less than the 1919 figures, the net 
manufacturing profit of $15,079,830 is only $632,711 
below the 1919 level. The gross business of the year 
was $136,052,092, or the second largest ever reported 
by the company. In 1919 the company reported a gross 
of $160,379,943. Interest charges and taxes were sub- 
stantially reduced during 1920, and the net income 
available for dividends in the year just closed was 
$15,206,341, as compared with $15,059,008 for 1919. 
The balance sheet shows current assets of $101,896,951 
and current liabilities of $31,002,540. Working capital 
of $70,894,411 is shown, and the surplus at the end of 
March was $43,435,763. In 1919 the working capital 
of the company was $69,694,611. Inventories in the 
present report are placed at $63,018,123 as compared 
with $59,550,262 in the preceding year. 

In his statement to stockholders Guy E. Tripp, chair- 
man of the board, said in part: 

Throughout the year, but more particularly during the 
last six months, there was a gradually increasing demand 
for the products of your company. The value of unfilled 
orders on April 1, 1920, was $71,156,732. The property 
and plant account representing real estate, buildings, equip- 
ment, etc., shows a reduction as compared with the pre- 
vious year, due in part to the sale of certain plants which 
were engaged mainly in the manufacture of munitions. 
During the year H. W. McCandless & Company was dis- 
solved and its business taken over by the Westinghouse 
Lamp Company. The stock of the J. Stevens Arms Com- 
pany has been sold; therefcre its operations are not included 
in this report. 

The development and extension of the business of your 
company, together with the increased costs of operation 
due to higher wages and higher prices for raw materials, 
have required a large amount of additional capital. 
is in excess of its present plant capacity and a continuation 
of this demand will make necessary further additional facili 
ties and still larger working capital. 

The current demand for the products of your compan: 
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More Than $17,000,000 to Be Spent on 


Ontario Hydro-Electric Schemes 

CCORDING to a published statement, more than 

$17,000,000 is to be spent on the Hydro-Electric 
schemes of the Province of Ontario this year. A great 
proportion of this, $10,500,000, is for the Queenston- 
Chippawa development. The next largest sum is for the 
Port Arthur and Thunder Bay development, $2,500,000. 
Following are the estimates of expenditure: Niagara 
system, $1,250,000; Severn system, $50,000; Eugenia 
and Saugeen systems, $475,000; Muskoka system, $40,- 
000; Port Arthur and Thunder Bay or Superior system, 
$2,500,000; Wasdell system, $90,000; St. Lawrence sys- 
tem, $500,000; Rideau system, $250,000; miscellaneous, 
$500,000; Queenston-Chippawa development, $10,500,- 
000; Central Ontario system, $750,000; Nipissing sys- 
tem, $175,000; expenditures on account of province, 
$177,000. 


Public Utility Employment Managers 
Organize 

ITH the obiect of developing the employment and 

personnel work in which they are most directly 
interested, the public utility delegates to the second 
annual convention of the Industrial Relations Associa- 
tion of America, held in Chicago, May 19-21, 1920, 
organized a public utility section. W. H. Vickers, em- 
ployment manager of the Consolidated Gas, Electric 
Light & Power Company of Baltimore, was chosen chair- 
man, and F. F. Hennaman, personnel supervisor of Day 
& Zimmerman, Inc., Philadelphia, secretary and treas- 
urer. A meeting will be called at a time and place to 
be decided later at which definite plans for work will be 
formulated. 

J. E. Shute, assistant to the general superintendent 
of the Penn Central Light & Power Company, Altoona, 
Pa., described a system of rating employees which has 
reduced their labor turnover from 122 per cent for the 
year prior to the operation of the system to 24.3 per 
cent for the first ten months of its operation. 


Stoker Manufacturers to Continue Work 
Begun During War 

RGANIZED as an aid to fuel conservation during 

the war and to protect the interests of this im- 
portant group of manufacturers, the Stoker Manufac- 
turers’ Association has just as great work to do in the 
future, declared President P. A. Poppenhusen in his 
opening address to the Association at Lakewood, N. J., 
on May 18, to promote a co-operative spirit, maintain 
high ethical standards of business dealing and make 
the customer realize that buying a stoker is more 
than buying so much cast iron, being rather the buying 
of engineering knowledge. 

S. A. Armstrong, in a paper on the “Development 
of Stoker Organization from the Standpoint of Ideals 
and Ethics,” emphasized the need for ethical dealings. 

That, important as the relation of the cubic feet of 
combustion space to the square feet of grate surface 
is as regards the efficiency of combustion, this partic- 
ar point has not been given the serious considera- 

n that it deserves was the opinion voiced by Henry 
\reisinger, Bureau of Mines, in his talk on the rela- 

n between the combustion space and the efficiency 

combustion. He showed numerous tables and curves 

actual tests made by the Bureau of Mines. 
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A. R. Maujer talked to the association on the pos- 
sibilities of co-operative advertising. 

Of the fifteen member companies of this associa- 
tion eleven had representatives at the meeting, with 
an attendance of about twenty-eight representatives. 
Officers elected for the ensuing year were as follows: 
President, R. Sanford Riley, Sanford Riley Stoker 
Company; vice-president, M. Alpern, American Engi- 
neering Company; treasurer, H. E. Pratt, Babcock & 
Wilcox Boiler Company; secretary, J. G. Worker. The 
two other members of the executive committee were 
H. A. Hatton, Laclede Christy Clay Products Com- 
pany of St. Louis, Mo., and S. A. Armstrong, Under- 
feed Stoker Company of America, Detroit, Mich. 


Utility Interest Should Exceed 6 Per Cent, 


Says Massachusetts Governor 


7. A SPECIAL message to the Massachusetts: Legis- 
lature on May 19 Governor Coolidge declared that the 
legal rate of interest on public utility securities should 
be increased above 6 per cent, in view of the present 
high cost of money and inability of such companies to 
issue securities at rates which will attract new capital. 
The ways and means committee will report a bill to this 
end. The message follows: 

Several of the gas and electric light companies of the 
commonwealth find it necessary to finance themselves to 
provide for meeting maturities on notes and bonds. They 
are unable to sell stock and are unable to sell bonds on this 
market without paying above the present legal rate of 6 
per cent. 

There are two courses open—to increase the charge made 
to the public for gas and electric light service to such an 
extent as to insure returns considerably in excess of what 
has heretofore been the policy of this commonwealth, or 
to provide temporarily for financing at an interest charge 
in excess of 6 per cent. It seems perfectly apparent that 
the public welfare would best be served by the latter course. 
It is therefore recommended that the rate of interest at 
which such companies can issue bonds and notes which 
may be issued within a period not in excess of five years 
from the taking effect of this recommendation as law be 
such as is approved from time to time by the Department 
of Public Utilities. If this be done, it will no doubt result 
in a considerable saving to the public. 


Entertainment Details of Contractors’ 


Convention in October 

RRANGEMENTS have been partially cormpleted for 

the coming convention of the National Association 
of Electrical Contractors and Dealers to be held in 
Baltimore during the week of Oct. 4. Headquarters 
will be at the Southern Hotel, where all meetings will 
be held The executive committee meets Oct. 4 and 5. 
The convention proper opens the morning of Oct. 6, and 
in the evening there will be a reception and dance. The 
afternoon of Oct. 7 will be devoted to an outing to 
Annapolis, Md., where the delegates will be addressed 
at the State House by Governor Ricky, going afterward 
to the Naval Academy. The annual dinner of the 
association will be held Oct. 8. 

Secretary W. H. Morton announces that the “Standard 
Cost Accounting Svstem” put out by the association has 
been advanced in price in order to cover the greatly 
increased cost of paper, handling charges, etc. The 
association is still handling the system to members 
at cost. The new price of the complete system is $35 
to members and $50 to non-members. 
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Texas Considers Placing Utilities Under 


State Regulation 
HETHER or not the Texas State Legislature at a 
specia! session now being held will be called upon 
to enact a law placing public utility plants under state 
control will, it is stated, depend upon the length of the 
session and the time that may be at the disposal of the 
lawmaking body to consider such legislation. At the 
recent annual convention of the League of Texas Mu- 
nicipalities a resolution was adopted placing that body 
on record as favoring the creating of a public utilities 
commission. The resolution, however, has a distinct 
flavor of home rule. It declares that “every munici 
pality, whatever its size, should have the right to reg- 
ulate the service rendered and the rates charged within 

its corporate limits by public utilities.” 

The resolution further asserts that utilities which 
serve municipalities or communities indirectly, by sup- 
plying any commodity or service to local utilities which 
in turn distribute it to the public, should be completely 
under the control and regulation of the Public Utilities 
Commission. 


Co-operation Between Manufacturers and 
Jobbers Emphasized 


LOSER team play between manufacturers and job- 

bers was advocated at a recent meeting of the New 
England Electrical Supply Jobbers’ Club, at which the 
principal addresses were made by E. W. Rockafellow, 
general sales manager, supply department. Western 
Electric Company, Inc.; F. A. Wilson-Lawrenson, gen- 
eral sales manager Union Carbide & Carbon Corpora- 
tion, New York, and A. A. Gray, advertising counsel 
Electric Supply Jobbers’ Association, Chicago. The 
functions of the supply jobber were discussed by Mr. 
Rockafellow at the beginning of the meeting, and Mr 
Wilson-Lawrensor set forth the advantages of direct 
selling. 

Mr. Rockafellow pointed out that merchant pipe has 
been sold through jobbers since 1904 by the National 
Tube Company. Today iron conduit and dry cells are 
distinctive jobbers’ lines. The manufacturer does wel! 
to avoid mixing the policies of production and of sales, 
relying upon the jobbers’ organizations, which buy in 
large quantities, relieving the producer of the cost and 
direction of a large traveling sales force, extra account- 
ing and collections. The economic status of the elec- 
trical supply jobber was sometimes misunderstood 
during the war. Many manufacturers gave the Govern- 
ment jobbers’ prices, but the resulting difficulties of 
delivery were most trying. In one case the maker of 
a certain wiring fitting had his goods distributed in 
the stockrooms of 150 jobbers in different parts of the 
country, and yet it was necessary under the methods 
adopted to send long distances for material which might 
have been shipped from jobbers’ stocks but a few miles 
away. In one instance the authorities sent 3,000 miles 
for a five-dollar fitting which a local jobber could have 
supplied within a few hours. 

Where the jobber was called upon to serve the Gov- 
ernment, the speaker said, his deliveries were most 
helpful, and in a celebrated case which has never before 
been made public an order for $998,000 worth of supplies 
for the American Expeditionary Force was handled in 
record time by the co-operation of fifteen jobbers and 
seven or eight manufacturers. The first shipment to 
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France was made in seven days, and in fourteen days 
the entire order was filled and en route. 

In conclusion, Mr. Rockafellow urged more frequent 
meetings of representatives of jobbers and manufac- 
turers for the interchange of viewpoints. 

F. S. Price, president Pettingell-Andrews Company, 
Boston, said that the electrical industry faces the great- 
est business opportunities in its history and that 
through co-operation great advances can be made. He 
stated that the central station can make good use of 
the stabilizing co-operation of the jobbers and their 
organizations in combating socialistic tendencies, and 
outlined recent efforts toward better relations in New 
England, expressed in the formation of contact commit- 
tees in the organizations of the jobbers, central stations, 
contractor-dealers and manufacturers. 


Report of Progress on International 


Standards 

PRELIMINARY report of the recent Brussels 

meeting of the advisory technical committees of the 
International Electrotechnical Commission was _ pub- 
lished in the ELECTRICAL WORLD for April 17. A more 
complete report by the American representatives indi- 
cates that very important work was done toward the 
adoption of international standards by the committees 
on rating, definition, graphical symbols and standard 
voltages. 

As the meeting was not a plenary one, the actions of 
the advisory committees are not official decisions of the 
International Electrotechnical Commission. They are 
now before the national committees for study before 
official action is taken in a future plenary meeting. 

Rating—The advisory committee on rating was pre- 
sided over by Guido Semenza of Italy. The principal! 
results of the meeting of this committee were the ac- 
ceptance of: 

1. The hot-spot principle as a basis of standardization. 
It was agreed, however, that the working rules should 
contain only values of limiting observable temperature 
and temperature rise, and not the actual hot-spot values. 

2. The classification of insulating materials. This 
classification is the same as the present A. I. E. E. 
rules with the addition of a new class, to be known as 
class “O,” of unimpregnated cotton and_ similar 
materials. 

3. The classification of methods of measurement, 
which is the same as that of the A.I.E.E. rules. 

At the request of the American delegates the ques- 
tion of the terminal marking for transformers was de- 
ferred, with the understanding that the American com- 
mittee would submit a scheme sufficiently comprehensive 
to include all classes of apparatus and machinery. 

Definitions.—This committee held joint sessions with 
the committee on symbols, under the presidency of Prof. 
Janet of France. Definitions of about sixty terms were 
approved. These are terms which have been before the 
national committees for several years. 

Symbols.—The Italian graphical symbols, which had 
been formally submitted by the Italian national com- 
mittee at a previous meeting, were taken as a basis fo: 
discussion. Agreement was reached upon a list of 
about 100 symbols. 

Standard Voltages.—Owing to variety of circun 
stances, a great many voltages are now in use in Europ: 
and in the absence of standardization work other vol 
ages are being added. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 


gether with brief notes of general 
interest. 
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Electrical Growth of Salina, Kan.— 
From an output of 619,836 kw.-hr. in 
January, 1919, to 1,129,391 kw.-hr. in 
January, 1920, is the record of growth 
of the Light, Power & Gas Company 
of Salina, Kan., a city of 15,000 people 
which prides itself on its good illumi- 
nation and electrical displays. 

Summer Course in Industrial Man- 
agement.—For the fifth consecutive 
year the Pennsylvania State College 
has organized a two weeks’ summer 
course in industrial organization and 
management. The course will run from 
Aug. 6 to Aug. 21 and be under the 
supervision of Edward J. Kunze, head 
of the department of industrial engi- 
neering of the college. 

Metric System in Great Britain.— 
A parliamentary commission in Eng- 
land is collecting information on the 
metric system of weights and meas- 
ures and will recommend legislation on 
the subject. Large importing and ex- 
porting houses are reported to be gen- 
erally in favor of adopting the system, 
and a conference between the United 
States, the British Isles and the Brit- 
ish dominions is suggested. 


Electrification of Swedish Railroads. 
—The Swedish government has re- 
ceived from official investigators a re- 
port favorable to the electrification of 
all the railroads of the country, a 
project rendered desirable by the al- 
most prohibitive cost of coal. Owing 
to the great initial outlay, however, the 
work would have to proceed gradually, 
and it is recommended that eight 
water-power stations be successively 
built, each to serve a separate district. 
The state railroads, it is estimated, 
would require about 413,000,000 kw.- 
hr. a year, the privately owned rail- 
roads 295,000,000 kw.-hr. and the rail- 
way to the frontier a further 90,000,- 
000 kw.-hr. 

New Use for a Desk Fan.—A corre- 

ndent of Power Plant Engineering 
has discovered a novel use for a desk 
fi that of demagnetizing a watch. 

is how he restored an erratic 
‘piece to good behavior: “I re- 

d the armature and laid the fan 
on the desk in a horizontal position. 
, taking the watch and tying a 
¢ about 2 ft. long to the ring, and 
Sp:nning the watch quite fast, I low- 
erc: it into the armature of the fan 
turning on the current, not al- 
g the watch to stop spinning while 
it vas in the armature. This happened 
al three months ago, and my watch 
ping as good time now as it ever 
a) { used alternating current at 110 
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Lighting Up Nicaragua.—The total 
population of Nicaragua is only 700,000, 
but its claim to progressiveness has 
been recently vindicated by contracts 
for electric lighting plants made by 
the municipalities of Jinotega, Blue- 
fields, Jinotepe, Diriamba and Granada. 
The capital, Managua, already has an 
electric lighting system. 


Cheap Electricity from Lignite. — 
According to the American Chamber 
of Commerce in London, a copper re- 
finery costing £10,000,000 is to be set 
up at Newton Abbott, in Devonshire, 
on a site where the requisite electrical 
energy can be generated from deposits 
of 800,000,000 tons of lignite. There 
is at present no electrolytic refinery in 
Great Britain, 90 per cent of the cop- 
per used in British industries being im- 
ported from America. It is anticipat- 
ed that the commercial development of 
Devonshire’s lignite deposits will en- 
able electric power to be generated so 
cheaply as to make it possible to sup- 
ply it in bulk to all the towns in south 
Devonshire as well as to industries in 
the neighborhood. 


Electric Drive at Galveston Dry 
Dock.—At the new two-million-dollar 
floating dry dock at Galveston, Tex., 
now in full operation, the pumping is 
done by electric-drive. The dock is di- 
vided into two parts of unequal size. 
In the larger section fourteen 12-in. 
horizontal centrifugal pumps are driven, 
in groups of seven by two 200-hp. elec- 
tric motors of slip-ring type, with 
armature resistance and having con- 
trollers so arranged as to operate the 
motors at five different speeds. In the 
smaller section of the dock two 125-hp. 
electric motors drive eight pumps. Two- 
phase, 60-cycle alternating current at 
220 volts is furnished from the central 
power station in Galveston by sub- 
marine cable laid in the channel. The 
twenty-two pumps operated at one 
time can raise a 10,000-ton ship onto 
the dock in one hour and in doing so 
will handle approximately 17,000 tons 
of water. 


Louisville Electrical Exposition Plans. 
—Those responsible for the bi-state 
electrical exposition to be held in 
Louisville, Ky., on Oct. 25 to 30, in- 
clusive, are expecting an augmented 
support because of the abandonment of 
the Chicago Electric Show this year. 
The executive committee, which is 
under the chairmanship of R. Mont- 
gomery of the Louisville Gas & Elec- 
tric Company, has published a twelve- 
page booklet for the guidance of the 
organization upon which the success 
of the undertaking depends. The names 
and addresses of the members of every 
committee are given and the duties of 
each committee are enumerated. In 
many cases this information is supple- 
mented by suggestions from the execu- 
tive committee as to how the work 
might be carried out and how one com- 
mittee can help another. Every com- 
mittee has been made definitely re- 
sponsible for its part of the undertak- 
ing, so that there should be no dupli- 
cation or omission of essential details. 
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Associations 
and Societies 
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A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 
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Business Paper Editors—The Na- 
tional Conference of Business Paper 
Editors will convene at the Congress 
Hotel, Chicago, on June 4. 


A. I. and S. E. E., Philadelphia Sec- 
tion—The annual outing of this sec- 
tion will be held at Brown’s Mills in 
the Pines, N. J., on Saturday, June 5. 


Association of Municipal Electrical 
Utilities of Ontario—The semi-annual 
convention of this association is to be 
held at Niagara Falls on June 10 and 
11, instead of June 17 and 18, as for- 
merly announced. 


Florida State Association of Elec- 
trical Contractors and Dealers.—W. H. 
Satchwell of Jacksonville was elected 
president and J. G. Spencer, Jr., secre- 
tary of this association at its first 
meeting, held for organizing purposes 
on May 7. 


Electrical Co-operative Convention.— 
Electrical manufacturers, dealers, con- 
tractors, jobbers and central-station 
operators are to meet in a “co-opera- 
tion convention” at the Hotel Vancou- 
ver, Vancouver, British Columbia, on 
May 31 and June 1. 


New York Electrical Society.—This 
society held a meeting in the Engineer- 
ing Societies Building on Wednesday 
last, May 26, at which Kenneth S. John- 
son, engineering department of the 
Western Electric Company, made an 
address on “Elementary Phases of 
Telephone Transmission Engineering,” 
illustrated with lantern slides. 


Chicago Section, I. E. S.—At the 
last meeting of this section of the II- 
luminating Engineering Society for the 
1919-1920 season, held at Lewis Insti- 
tute on May 13, Prof. F. C. Caldwell 
of Ohio State University spoke on 
“Good Lighting in the Schools.” The 
following officers were elected: Chair- 
man, J. L. Stair; vice-president and 
secretary, J. J. Kirk; managers, Frank 
F. Fowle, Edwin D. Tillson, F. D. Ben- 
son, John M. Foster and A. F. Hunt. 


Chicago Section, A. I E. E—J. R. 
Bibbins, chairman-elect of the section 
and supervising engineer of the Ar- 
nold Company, read a paper on city 
transportation problems’ before a 
largely attended joint meeting of this 
section of the Institute and the West- 
ern Society of Engineers on the eve- 
ning of May 12. As chairman of the 
section next year Mr. Bibbins will have 
associated with him M. M. Fowler as 
secretary and an executive committee 
consisting of A. F. Riggs, C. A. Kel- 
ler, F. F. Fowle, S. A. Rhodes and E. J. 
Blair. 
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Recent Court 
Decisions 


Findings of higher courts in lega! 
cases involving electric light, power 
and other public utility companies. 
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Employer Responsible for Flywheel 
Accident.—Injury to an _ employee 
through his clothing catching on the 
key which fastened a flywheel to its 
shaft near a pulley that he was adjust- 
ing constitutes, in the judgment of the 
Supreme Court of Oregon, a liability 
for the employer, who, under the em- 
ployers’ liability act, is required to use 
every precaution not in impairment of 
the efficiency of the machinery to pro- 
tect employees. (188 P. 700.) 


Powers of Florida Railroad Commis- 
sions.—The Supreme Court of Florida 
in giving judgment in a railroad rate 
case declared that where it is doubtful 
whether a statute authorizes a munici- 
pality to fix rates for a public utility 
company the doubt must be resolved 
against the. city, but that this rule has 
no application to the Railroad Commis- 
sioners of the state, an act of 1913 
providing that “all doubts as to their 
jurisdiction and powers shall be re- 
solved in their favor.” (84 So. 61.) 


Unconstitutional Provision of Okla- 
homa Corporation Commission Law.— 
In two cases carried from Oklahoma to 
the United States Supreme Court that 
court found that a provision of the law 
establishing the Corporation Commis- 
sion of Oklahoma which was construed 
by the Oklahoma Supreme Court as 
authorizing no review of the orders of 
the commission fixing rates except by 
an appeal in contempt proceedings for 
violation of the order, which viola- 
tion might be punished by a penalty of 
$500 a day, contravened the Fourteenth 
Amendment of the United States Con- 
stitution because of this absence of an 
opportunity for a judicial review. [Since 
the case arose the Legislature of Okla- 
homa has amended the law to permit 
appeals to the State Supreme Court.] 
(40 S.C.R. 338.) 


Definitions Affecting Watercourse 
Development.—A channel formed by 
water which previously spread over 
the land and disappeared into the 
ground but which was artificially con- 
centrated and has continued to exist 
for more than thirty years may, the 
Supreme Sourt of California holds, be 
considered as a watercourse wholly 
natural in origin. A channel with de- 
fined bed and banks and _ habitually 
used by water passing down as a col- 
lected body or stream in seasons dur- 
ing which streams in the region are 
accustomed to flow is a watercourse in 
the legal sense, although it may be dry 
except in the winter and spring and 
may be dry at intervals during those 
seasons. Surface waters are those 
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which fall on the land from the skies 
or arise in springs and spread over the 
surface of the ground without being 
collected into a definite body and do 
not include waters already gathered 
into a definite body flowing as a stream 
in a watercourse. (188 P. 554.) 


Missouri Law of Contributory Negli- 
gence.—In finding for the plaintiff in 
a suit against the Union Electric Light 
& Power Company of St. Louis for 
damages because of the death of a fire- 
man who fell from a platform 12 in. 
wide and 12 ft. above the floor, from 
which he was required to reach dam- 
pers 6 ft. above the platform, the plat- 
form having no railing and being badly 
lighted, the Supreme Court of Missouri 
observed: “That the deceased assumed 
the risk probably is the law in most 
jurisdictions. It is not in this one. 
The doctrine of this court is that an 
employee only assumes such risks in 
respect to the place where he is put 
to work as are incident to the service 
after the employer has performed his 
duty by using care to provide a place of 
reasonable safety; and although the 
danger of the place may be obvious, 
if ‘this is due to lack of care on the 
part of the master to furnish a safe 
place, the servant does not assume the 
risk.” (219 S. W. 902.) 


What Constitutes a Competing Com- 
pany—Compulsory Service—An _ im- 
portant decision has been handed down 
by the Supreme Court of North Caro- 
lina in the suit of the Salisbury & 
Spencer Railway Company against the 
Southern Power Company to enforce 
service. The main points in the de- 
cision are: (1) A hydro-electric com- 
pany cannot, as a public service cor- 
poration, be compelled in ordinary cir- 
cumstances to supply a competitor of 
like character with the material neces- 
sary to enable the latter to discharge 
its duty to the public; (2) an electric 
street railway and a retailer of elec- 
tricity engaged in supplying the citi- 
zens of municipalities with energy to 
light their residences and for other pri- 
vate purposes are not competitors of a 
hydro-electric power company engaged 
in wholesaling electricity and so can 
compel the power company to supply 
them; (3) when a hydro-electric com- 
pany began to sell its energy to small- 
er corporations for purposes of resale 
and distribution among the public, 
every such retailing corporation ob- 
tained equal right to be served and 
the hydro-electric company must not 
discriminate, though it need not neces- 
sarily sell to all at the same price; (4) 
if, in mandamus proceedings, it shall 
be decided that corporations engaged 
in retailing electricity are entitled to 
a decree compelling a hydro-electric 
power company to furnish energy re- 
quired by them, then, in case the 
parties to the action cannot agree on a 
price, the matter can be taken before 
the Corporation Commission and the 
defendant power company can be re- 
quired by the court to furnish elec- 
tricity at the rate fixed by the commis- 
sion. (102 S. E. 625.) 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 
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Failure to Set Up Depreciation Re- 
serve Condemned.—lIn passing upon a 
recent telephone case the Wisconsin 
Railroad Commission took occasion to 
emphasize the point that a public util- 
ity is not justified in placing the cost 
of past depreciation on its future sub- 
scribers where the amount which should 
have been reserved for depreciation has 
been expended on dividends. 


Rates Less Than Cost and Free Serv- 
ice Are Discriminatory.—In granting 
an increase of rates to the Mission 
Range Power Company, the Montana 
Public Service Commission has assert- 
ed that a wholesale rate less than cost 
is discriminatory, as is also free serv- 
ice to stockholders and employees. 
Consumers, the commission says, are 
not entitled to rates lower than neces- 
sary to produce a fair return on a 
utility company’s investment. 

Capitalizing Cost of Developing 
Business.—The cost of developing a 
utility business measured by early 
losses is to be capitalized only in a 
case in which the company has estab- 
lished its business and is earning a fair 
return, according to a recent finding 
of the Public Service Commission of 
New York, Second District, for other- 
wise the less the success of the com- 
pany the greater would become its es- 
timated value for rate-making pur- 
poses. 


A Company Without a Franchise Is 
Not in the Field.—A _ public service 
company not having a franchise to 
operate in a particular town cannot, 
according to a decision of the New 
York State Public Service Commis- 
sion, Second District, invoke, as 
against a company desiring to serve 
such town, the rule that it is against 
public policy to permit a competing 
company to enter a field already occu 
pied by an existing corporation able 
and willing to provide adequate serv 
ice, since it cannot be said to be al 
ready in the field. 


Electric Customers Must Not Be Re- 
quired to Make Up Gas Deficiency.—!: 
dismissing without prejudice the appli 
cation of the Public Service Compan: 
of Northern Illinois for increased ga: 
rates in forty-eight communities, th 
Illinois Public Utilities Commission r 
iterated the opinion previously e 
pressed by it that to permit gas co 
sumers to receive their service at le 
than cost while consumers of electrici 
are required to make up the deficien 
would be contrary to the spirit of t 
public utilities commission law and 
decisions of the United States Supren 
Court. 
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W. S. Finlay, Jr., who in 1917 was 
made superintendent of motive power 
of the Interborough Rapid Transit 
Company, New York, has_ resigned 
to become vice-president of the Ameri- 
can Water Works & Electric Company. 
Mr. Finlay was born in Hoboken, N. J., 
in 1882, and began his education in the 
public schools of Brooklyn. He was 
graduated in mechanical engineering at 
Cornell University in 1904. Soon after 
graduation he entered the employ of 
the Interborough Rapid Transit Com- 
pany as an assistant on the staff of 
H. G. Stott. His early work in the com- 
pany was identified with the construc- 
tion of the Fifty-ninth Street power 
station. Later he was utilized by Mr. 
Stott in doing experimental and re- 
search work in _ connection with 
schemes for the development of that 
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station and the promotion of its ef- 
ficiency. In 1907 he was placed in 
charge of construction work arising 
from the requirements of increasing 
plant load. In 1909 Mr. Finlay left 
the Interborough, continuing in engi- 
neering work for a brief period with 
the New England Engineering Com- 
pany. Subsequently he became asso- 
ciated with his father, W. S. Finlay, in 
commercial work, returning to the In- 
terborough in 1915 to take charge of 
the installation of turbines and auxil- 
iary mechanical equipment necessitat- 
ed by the extensions to the subway and 
elevated systems. Upon the death of 
Mr. Stott, Mr. Finlay was appointed as 
his successor as superintendent of mo- 
tive power. In that capacity he, in ad- 
lition to supervising operation of the 
ower-generating system of the com- 
pany, had charge of the engineering 
ind construction work coming within 
he scope and control of the depart- 
ent, this recently involving additions 
f power output capacity amounting to 
65,000 kw. 
Frederick G. Cottrell, chief metallur- 
ist, Bureau of Mines, Department of 
1e Interior, on May 5 was appointed 
* President Wilson to be director of 
.e Bureau. He will succeed Dr. Van 
Manning, whose resignation will 
ke effect June 1. 
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R. G. Justus of the Sapulpa (Okla.) 
Electric Company has been appointed 
local manager at Bristow, Okla. 


A. L. Burbank, of Pueblo, Col., has 
been made auditor of the Northern 
States Power Company at Sioux Falls, 
S. D. 

R. W. Davenport of the United 
States Geological Survey is making a 
trip through Idaho, Utah, Washington, 
Oregon and California to study prob- 
lems concerning the administration of 
water powers on public lands in those 
states. 


R. F. Gooding, recently with the 
Buffalo office of the Westinghouse 
Electric & Manufacturing Company as 
sales engineer, has become associated 
with Mees & Mees, consulting engi- 
neers and industrial architects, at 
Charlotte, N. C., as electrical engineer 
for the firm. Mr. Gooding was gradu- 
ated in the course in electrical and me- 
chanical engineering at Clemson Col- 
lege, South Carolina, in 1905, after 
which he spent four years with the 
Westinghouse Electric & Manufactur- 
ing Company as an engineering ap- 
prentice and draftsman. He then be- 
came assistant electrical engineer of 
the Duquesne Light Company at Pitts- 
burgh, after which he returned to the 
Westinghouse company as designing 
engineer on power stations, substations 
and switchboards. In 1915 he repre- 
sented the company in England as 
commercial engineer on switchboards 
and protection apparatus. Later he 
became assistant engineer in the sta- 
tion construction department of the 
Philadelphia Electric Company, return- 
ing to the Westinghouse Electric & 
Manufacturing Company as salesman 
and engineer in 1918. As electrical 
engineer for Mees & Mees, Mr. Gooding 
will be responsible for: the electrical 
part of all the new developments of 
this firm. Mr. Gooding has contributed 
several articles on the calculation of 
short-circuit currents in large net- 
works to recent issues of the ELEcTRI- 
CAL WORLD. 


Walter L. Mulligan, for the past 
eighteen years manager of the United 
Electric Light Company, Springfield, 
Mass., has been elected treasurer of 
that company, to fill the vacancy 
caused by the recent death of W. A. 
Lincoln, who had served as treasurer 
for more than thirty years. Lorenzo 
J. Scott, who has been assistant man- 
ager for several years, has been ap- 
pointed manager to fill the vacancy 
caused by Mr. Mulligan’s promotion. 
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Alfred C. Jordan, heretofore superin- 
tendent of equipment for the Cumber- 
land County Power & Light Company, 
Portland, Me., has resigned to accept a 
similar position with the Elmira (N. 
Y.) Water, Light & Railroad Company. 
Mr. Jordan’s new duties will include 
the superintendency of the railroad 
shop and overhead lines of the light 
and railroad departments of the com- 
pany. Before joining the engineering 
staff of the Cumberland County Power 
& Light Company in 1916 Mr. Jordan 
was for some years associated with 
the Elmira company. 

L. H. Newbert, who was elected 
president of the Pacific Coast Section of 
the N. E. L. A. on May 17, is manager 
of the commercial department of the 
Pacific Gas & Electric Company. Mr. 
Newbert joined that company in 1900 
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and was in charge of power and light- 
ing sales in the district around Marys- 
ville. Later he was transferred to the 
San Francisco office as head of the 
sales department. When the commer- 
cial and sales departments were com- 
bined Mr. Newbert was appointed head 
of the new commercial department. 
During the past year he has been 
closely identified with the California 
Electrical Co-operative Campaign in the 
capacity of chairman of the advisory 
committee and at the recent N. E. L. A. 
convention he presented the report of 
the committee on co-operation in indus- 
try, of which he was chairman. 


Dr. T. S. Taylor, who during the last 
three years was research physicist in 
the research’ laboratory of the West- 
inghouse Electric & Manufacturing 
Company, has recently left this com- 
pany to become industrial fellow, Mag- 
nesia Association, at the Mellon Insti- 
tute of Industrial Research, Pittsburgh. 
Dr. Taylor took his undergraduate 
work and also his doctorate in physics 
at Yale University, receiving the de- 
gree of Ph.D. in 1909. His recent re- 
searches in connection with heat trans- 
mission as applicable to the disposi- 
tion of heat from electrical machinery 
and also through insulation used in the 
conservation of heat have attracted wide 
attention among electrical engineers. 
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Trade and Market Conditions 


News of the Trade for the Manufacturer, Wholesaler 
and Jobber of Electrical Equipment and Supplies—Notes on Industrial Activities 
and Business Methods 





Washing-Machine Makers’ Output 


Badly Curtailed 


ASHING-MACHINE manufacturers were just be- 
\ \ ginning to get larger and more frequent supplies 

of wringers, motors, sheet steel and copper, and 
even crating, when the transportation tie-up made condi- 
tions worse than they were before. Lack of these mate- 
rials is seriously curtailing output of washers and in some 
cases causing shutdowns. This condition would be very 
serious for manufacturer, jobber and dealer were it not 
that the available credit for the time-payment sales of 
washing machines is barely sufficient to finance the sale of 
the present output of machines, and credit may be cur- 
tailed still further. 

It is true that the shortage of wringers alone is holding 
up a great many of these manufacturers today; further- 
more, some of them have been obliged to shut down their 
plants because of this one lack, shipments on which have 
been reported seven months behind. 

A number of the manufacturers are figuring on foreign 
business, but the present rate of exchanges and the sub- 
normal factory production makes it practically impossible 
to enter the foreign field at the present time. It is under- 
stood that one manufacturer recently had to refuse an ex- 
port order of 12,000 washing machines because of the con- 
ditions of factory output. This market, however, is ex- 
pected to improve to a great extent as soon as these con- 
ditions have been overcome. 


Credit Limits Electrical Production 


That Can Be Marketed 
Vy eo of diversified electrical products 
&. 


have come to believe that the forced limitation of 

their output during the past year or more is a 
blessing which is in a large measure responsible for the 
strong position of the industry as a whole today. Larger 
production of electrical apparatus and merchandise at 
the prevailing high-production cost would undoubtedly have 
further expanded the credit structure at a time when ef- 
forts were being made to reduce the existing inflation. Up 
to a few months ago bankers would no doubt have financed 
electrical manufacturers, jobbers and dealers to permit 
them to handle an increased production, and it was gen- 
erally considered to be very unfortunate that the indus- 
try was unable to buy or make all the goods that could 
be sold. 

However, now that loans are being called in and credit 
is being curtailed, manufacturers are glad to have money 
in the banks instead of having it tied up in new construc- 
tion. Electrical contractors and dealers consider them- 
selves fortunate to be able to keep up their business and 
their prices at a time when in some other lines stocks 
have to be disposed of at a sacrifice. 

Time payment terms, on which the higher-priced house- 
hold devices are largely sold, have been shortened, and 
dealers are experiencing difficulty in financing the sale of 
these devices in the quantities now being furnished them. 
Some industrial customers could have bought more elec- 
trical equipment if it had been available, but the central 
stations as a class could not have financed the new power- 
plant and distribution equipment necessary to furnish the 
power for its operation. 
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It is not so much the number of units produced as it is 
the cost of production that is bothering thoughtful manu- 
facturers. What the electrical and practically every other 
industry needs is a large production of goods at a cost 
which will permit them to be sold at a profit when the de- 
flation of the credit structure has been completed. It is 
realized that credit may get tighter before it gets easier, 
and if that proves to be the case further decreases in the 
production of high-cost goods would help the general credit 
situation. 


Stoker Makers Face Curtailment 
Unless Tie-Up Ends 


EMORALIZED freight conditions are particularly 
D serious to manufacturers of stokers. In several cases 

the rapidly accumulating stock in warehouses is be- 
coming so great that production will soon be reduced or 
cease altogether unless the product can be moved. While 
orders are plentiful and show no signs of let-up and while 
the raw-material situation is not quite so acute as with 
other industries, because most of this material is in the 
nature of bulk raw material such as iron ore, etc., there 
is little use in tying up money in equipment that cannot be 
placed in the customers’ hands. 

Stoker men are rather optimistic as regards the future 
of the business. While setting their houses in order to 
meet any possible contingency in regard to trade conditions, 
they do not anticipate that the effect of possible depres- 
sion will be so serious in their industry as in others. As 
coal costs mount higher and higher and delivery conditions 
become worse, less argument is needed for the sale of me- 
chanical firing devices. Appearances point to the fact that 
they are rapidly taking their place among those necessities 
which even in a time of commercial depression would be 
salable because of economic factors. 


Slight Improvement Shown in 


Traffic Movement 


ANUFACTURERS of electrical apparatus report 
M slightly better movement of materials this past week. 
4 While freight yards and sidings are still badly con- 
gested and strings of cars may be seen stretched out for long 
distances along rights-of-way, there has been a gradual un- 
loading of freight in the yards and a release of the cars 
to the road again. Although long trains of empties have 
been sent West for grain shipments, manufacturers are find- 
ing a few cars here and there wandering in to their 
sidings, and they are able to relieve some of the conges- 
tion of piled-up finished products in their warehouses. A 
great part of the material which jobbers are receiving, 
however, seems to be coming from gradually opening yards. 


Economic Aspects of General Commodity 
Retail Price Slashing 


F, AS was stated at the Del Monte convention of the 
[ Bicctsca Supply Jobbers’ Association, the downward 

trend of the market will take its cue first from food 
products and secondly from clothing and the other per- 
sonal commodities, then it would not be amiss to look at 
the market conditions in fields other than the electrical. 
In the electrical market, it is true, prices are still advancing 
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Strange as it may seem, there is no tendency to cut 
retail food prices except in the fresh vegetable line. Canned 
and package goods show no drop nor do meat and meat 
products. Wholesale prices, however, on many of these 
lines, especially live meats, have been receding for some 
time. In v.rtually every line the farmer is receiving less 
for his produce. 

In the clothing and house-furnishing lines retail prices 
have been subject all over the country to what seemed 
almost hysterical slashing, cuts of 20 to 33 per cent being 
commonly reported. The movement, which started in the 
East, spread like wildfire and quickly brought about another 
spending orgy. 

After the novelty of the first week or ten days passed 
off the excitement began to subside, and retail buyers are 
now taking the drop for granted. It is doubtful, however, 
if the average retail buyer can again be lured by higher 
prices. There is a real demand for reductions which is 
quite contrary to the spirit of the people ten months ago. 

The National Association of Manufacturers in recent 
convention urged its members to work to bring about a 
reduction in the prices of commodities. Others feel the 
same way, but there is still a strong feeling that falling 
prices are all right for the other fellow’s products. This 
feeling, which it must be admitted has been evident in 
certain electrical lines, is having its retarding effect. 

Retail prices of electrical goods, including portable lamps 
and shades and those socket devices bearing the retailers’ 
nameplates and even some standard lines, have been cut. 
In one case vacuum cleaners made in a prominent Middle 
Western factory were disposed of at around $17. 

To what extent this wave of retail buying stimulated 
by cuts in price will affect the market is not definitely 
known. It is certain that further slashes will be arrested 
for the time being. Also it seems to indicate that any 
orderly downward trend is not to be expected. 

It would not be surprising, therefore, to see thhe market 
act something like a bouncing tennis ball—deep slashes, 
slight recovery, another slash and recovery, etc., the average 
all the while showing a definite downward tendency. 


Metal Market Situation 


LIFELESS condition rules the metal markets. Trans- 
A portation embargoes are still a serious consideration 

in the movement of raw materials, and refiners’ sup- 
plies are at a low ebb. Consumers have no desire to buy 
under these conditions. Producers of copper are quoting 
on a merely nominal basis at 19 cents, while the outside 
market is weaker, with offerings to sell at 18.25 cents 
delivered for June. The copper and brass scraps are { 
cent to 1 cent lower than they were two weeks ago, and 
buying is at a standstill. London copper prices are about 
£17 below the level of May 12. 

Zine has receded about twenty points since last week 
and producers are unwilling to meet this new level of 7.90 
n New York. 

Better supply of lead is expected in another month’s time; 
neanwhile, the outside market is making light sales at a 
‘rice about thirty points above the 8.50-cent level of the 
argest producers. 

NEW YORK METAL MARKET PRICES 


—— May 19—~ —— May 25 — 
F ; 


pper 8 L 8 a 
London, standard spot 98 5 0 98 5 0 
Cents per Pound Cents per Pound 
Prime Lake 18.75 18.50 to 18.75 
Electrolytic 19.00 19.00 
Casting... 18.25 17.75 
Wire base 22.50-23.00 22.50-23.00 
id, trust price 8.50 8.50 
timony... ; 9.37} 9.00 
kel, ingot... 42.00 43.00 
et zine, f.o.b. smelter 12.50 12.50 
c, spot... 4 8.10 7.90 
: 7 54.25 51.25 
iminum, 98 to 99 per cent 33.00 33.00 


OLD METALS 


Cents per Pound Cents per Pound 


ivy copper and wire 16.00 to 16.50 15.75 to 16.00 
ss, heavy 9.00 to 10.00 9.00 to 10.00 
ss, light 8.00 to 8.50 8.00to 8.50 
i, heavy 7.00to 7.25 7.00to 7.25 

5.00to 5.25 5.00to 5.25 


, old scrap 
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[ Jsiene « for electrical goods is heavy, although a 
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slight reaction on account of price cutting in other 

industries has slowed up orders during the past week. 
There has been no price cutting in the electrical field, 
according to reports received up to the time of going to 
press. 

Jcbbers find it more and more difficult-to transact busi- 
ness, on account of badly depleted stocks, although ship- 
ments now en route will enable them to clear up a large 
majority of back orders. Poor crop conditions in the South 
have caused a slight falling off of sales in the country 
districts. Freight is being delivered in greater volume in 
New York, Chicago and Boston than heretofore, and, in 
addition, Pacific Coast points are commencing to receive 
stocks which have been en route for many weeks. With 
prospects of greatly improved shipping conditions in June 
as compared with May, jobbers are preparing to receive 
and bill out a heavier volume for June to make up for the 
slack periods during April and May whei shipments were 
poor. 

Price changes are noted this week on fuses and on small 
sizes of alternating-current motors. 


NEW YORK 

Jobbers, owing to a continued curtailment of freight 
shipments, have been forced to mark time during the past 
week. Demand has fallen off, influenced to some extent by 
the price cutting in retail shops on non-electrical goods. 
In a representative case one jobber’s daily orders fell off 
from an average of fifty-five orders to thirty, covering 
a period of several days. There .has been no indication of 
price cutting in electrical goods except in one or two in- 
stances in large department stores where the name of the 
store appears on the appliance sold. 

Commercial associations and railway executives are co- 
operating to improve shipments and clear up the conges- 
tion of freight in the metropolitan district, and from re- 
ports at the time of writing conditions should be much bet- 
ter during the next few weeks. This will enable the filling 
of a large number of back orders still on hand and will 
bolster up sales for the latter part of May and for the 
month of June. Commercial building plans are going ahead 
in good shape from the reports of large new structures 
appearing daily. 

Wire——Many shipments of rubber-covered wire, espe- 
cially No. 14, have brought jobbers’ stocks back to normal 
or above. The larger sizes are in fair demand, although 
sales on the smaller sizes are much better. No. 14 is 
quoted at $11 to $12 per 1,000 ft. in lots of 5,000 ft. or 
more. 

Lamps.—Jobbers’ stocks are in fair shape, with shortages 
reported from certain sources in the 75, 100 and 200-watt 
sizes. Many shipments of smaller sizes were received 
during the week. 

Conduit.—Conditions remain unimproved, the shortage 
being acute. The #-in. and 1-in. sizes are scarce, although 
small stocks of 4-in. and the larger sizes are known to 
exist. 

Flexible Armored Conductor.—There is little or no stock 
to be had. Jobbers have trucked some from nearby points, 
but it has all been disposed of in short order. A consider- 
able amount is en route, but no surplus can be expected for 
many months. Prices vary, but No. 14 double-strip is 
quoted at $120 per 1,000 ft. in coil lots. 


Fuses.—Demand continues steady with stocks slightly 
below normal. An increase of 5 to 10 per cent on ordinary 
fuses has been made by several manufacturers. 
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Non-Metallic Flexible Conduit.—Stocks are low and few 
shipments are being received. Prices for the j-in. and 
Jg-in. are $37.50 and $35 per 1,000 ft. in lots of 1,000 ft. 


Porcelain.—Knobs, tubes and cleats are being received 
in quantities by truck. Stocks are low, generally, and 
prices fluctuate. 

Outlet Boxes.—Stocks of the popular sizes are scarce. 
Manufacturers have been unable to get raw materials and 
deliveries have been held up accordingly. 





CHICAGO 

Trade comment this week is of little value, as the market 
is so circumscribed by outside controlling factors that its 
natural trend is. difficult to determine. New business with 
both the jobber and the manufacturer has unquestionably 
fallen off considerably, but just how much of this is due 
to the general trend of business and how much to extra- 
ordinary circumstances is unknown. Every one is as busy 
as ever. Activity now is confined largely to attempts to 
obtain goods already on order rather than to the placing 
of new orders. Transport troubles have been mitigated to 
a slight degree only, if at all, and the maintenance of 
stocks is not possible. 

Delays are by no means uniform. Some manufacturers, 
able to obtain all needed material except some one essential, 
are piling up constantly increasing volumes of partly fin- 
ished goods, thus augmenting their already heavy inven- 
tories. The one relieving feature is that the railroads are 
generally accepting outbound consignments. 

Reductions in operating force and in hours are being 
made by some manufacturers on account of material short- 
ages, and if fuel conditions, now getting serious, are not 
soon relieved, extensive shutdowns may be anticipated. All 
companies having transmission lines, either power, tele- 
phone or telegraph, are having great difficulty in obtaining 
sufficient supplies for proper maintenance and for the com- 
pletion of extensions under way. New construction work is 
out of the question. 

Retail trade continues excellent. Great activity is being 
shown by the large department stores in the sale of wash- 
ing machines and vacuum cleaners. Tight money is pre- 
senting a difficulty in the way of financing retail cam- 
paigns on the deferred-payment plan. 


Motors.—Dealers’ stocks are getting in worse shape every 
day because of the continued non-arrival of motor ship- 
ments. A 10 per cent advance is noted, effective May 15, 
on Century Electric Company’s output of single and poly- 
phase automatic starting motors, split-phase motors and 
fans. 


Compensators.—Local supply of compensators is as scant 
as that of motors. Unfortunately, the compensators in 
stock frequently fail to match motors on hand, and in many 
cases the motors are being shipped with starters to follow. 
It is understood that sufficient units are in transit to sup- 
ply these unfilled orders, but the arrival is uncertain. Stocks 
will undoubtedly be badly broken for some time. 


Transformers.—Previously reported heavy demand has 
left only certain sizes of distribution transformers obtain- 
able for immediate delivery. Some complaint is heard con- 
cerning excessive losses on station transformers of recent 
make, because steel used in construction did not conform 
to established standards. 


Fuses.—New prices are anticipated on D & W fuses, both 
cartridge and refillable types, involving slight increases on 


most items of the line. 


Friction Tape.—With demand less than has been antici- 
pated, stocks in all grades are now well maintained. Cur- 
rent price on high grade is 90 cents per pound in 1-lb. 
to 5-lb. quantities, 78 cents from 6-lb. to 25-lb. and 75 cents 
in larger lots. Similar quantities on medium grade are 
quoted at 78, 70 and 60 cents per pound. 


Northern Cedar Poles.—The strike in the producing fields 
of the North has ended in a satisfactory compromise. All 
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yards are reported working or going to resume imme- 
diately. Some shipments are going forward and stocks are 
getting in good shape. Prices are steady. 

Flatirons.— Western Electric 64-lb. irons, previously 
priced at $7.50, have been advanced to $8. Those makers 
of irons who have not recently advanced lists are expected 
to do so in the near future. Under heavy demand stocks 
remain in good shape. 

Ironing Machines.—Little sales effort is being expended on 
ironing machines because factories are able to supply them 
in limited quantities only. They are receiving ready favor 
wherever they are featured. 


BOSTON 


An enormous volume of orders continues to flow into the 
hands of the jobbers. One leading house reports gross 
sales in dollars 75 per cent ahead of last year to May 1, 
notwithstanding delivery difficulties. Stocks are very 
spotty, the supply of rigid conduit and small motors being 
extremely low. Collections are fair. Prices are stiffer on 
motors, N.E.C. approved fuses, meters and metallic flex- 
ible conduit. Deliveries are improving slightly as the 
railroads relax embargoes on material traveling outside 
New England. Small shipments are coming through better, 
and orders placed in the early winter are being received. 
Building construction continues active. Cool and rainy 
weather has retarded the retail sale of seasonal appliances 
somewhat but has greatly increased the supply of: hydro- 
electric power in New England. Labor conditions in elec- 
trical manufacturing plants show improvement. 


Motors.—Wagner single-phase motors have increased 
from 5 to 10 per cent in price through discount changes in 
sizes of 1 hp. to 7.5 hp. Century motors are up 10 per cent. 
The demand for small motors is tremendous. Deliveries 
are quoted from sixteen to twenty weeks. The Boston 
market is practically bare of single-phase motors. 


Fuses.—Leading makes of approved fuses are up 10 per 
cent. Stocks are in good shape, but some sizes are low. 





Meters.—Trade is brisk and much house wiring is under 
way. Prices are about 10 per cent. higher than last month. 
No one is bragging about his stock unless to selected cus- 
tomers. Raw material is flowing a bit more freely into 
the factories. 


Lamps.—By careful handling trade requirements are be- 
ing met reasonably well. One distributer has a stock of 
500,000 lamps in Boston but is husbanding deliveries, keep- 
ing close to immediate needs. The outlook is for an extra- 
ordinary year’s business. 

Fans.—Stocks act as though “frozen in.” Jobbers vary in 
their holdings, but immediate needs will be promptly met. 
Complaint was heard Monday as to failure to receive some 
shipments from Middle Western factories in time for early 
summer trade. A representative 12-in. straight fan lists at 
$29.60, with 25 per cent off in lots of twenty-four or less. 


Wire.—Prices are steady and the supply good. Rubber- 
covered No. 14 brings $11.75 per 1,000 ft. in 5,000-ft. lots. 
Weatherproof wire No. 6 is quoted 34 cents per pound 
ree! lots. Bare base, 24 cents. 

Flexible Armored Conductor.—Several carloads have been 
received within a few days. No. 14 single-strip brings $110 
per 1,000 ft. in 1,000-ft. lots. The worst appears over in 
this class of material. 

Non-Metallic Flexible Conduit.—Prices are steady at $35 
per 1,000 ft. for s%-in. and $38.50 for 4-in., in 1,000-ft. lots. 
Stocks are better, though this material as a rule goes into 
service not long after it reaches the distributer. 

“Nail-it” Knobs.—Sales are going through better, but rail 
deliveries are trying. One jobber has had 130 barrels en 
route from New York for the past six weeks. Motor-truck 
shipments at high cost resulted. In barrel lots the going 
price is $31.50 per 1,000. A shortage in tubes is noted in 
some quarters. 


Flexible Metallic Conduit.—The discount has been cut five 
points off double list in coil lots. 
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ATLANTA 


The latest report of the Commissioner of Agriculture for 
Georgia dealing with the crop outlook for the state is rather 
pessimistic. Only a small percentage of the cotton acreage 
has been planted, while such cotton as has come up has been 
severely damaged by the weather. Reports from the middle 
portion of the state are that heavy planting of food prod- 
ucts will be substituted in a great number of instances for 
eotton. This condition has caused some slackening in pur- 
chases in the rural communities, and one jobber who deals 
directly with the agricultural and rural trade in the lines 
of farm-lighting outfits, small generator sets, etc., reports 
a noticeable slackening in sales and an unusual amount of 
cancellations. Other jobbers, however, report conditions as 
satisfactory, business for the month of May to date having 
exceeded that for a corresponding period in April. 

Several of the larger firms are tightening up on the 
extension of credit and are refusing to ship incoming orders 
except on sight draft bill of lading attached, unless pur- 
chaser will liquidate outstanding accounts. Collections in 
general are reported good, with the exception, however, 
that the contractors in the small towns are slower than 
usual in the payment of their accounts. This is also true 
of the hardware dealers handling electrical specialties as 
a part of their business. 

Meters.—Considerable difficulty is being experienced in 
obtaining meters in sufficient quantities to meet the demand. 
While the smaller meters are still available, shipments are 
lengthening, and in the case of the larger sizes, particu- 
larly the 2,300-volt type, they are quoted at three to four 
months. 

Distributing Transformers.—The transformer shortage, 
especially in sizes of 15 kva. to 50 kva., has become quite 
severe, and no stocks of these sizes are in the territory to 
supply an insistent demand. 

Motors.—The motor situation shows no improvement, in 
fact, shipments as at present quoted are considerably longer 
than was the case thirty days back. There are virtually 
no stocks of new motors in the territory and the supply of 
the second-hand variety has been exhausted by the insistent 
demand. Single-phase deliveries are thirty to forty weeks. 

Sewing Machines.—The expected activity in this specialty 
has failed to materialize and jobbers report an unsatisfac- 
tory turnover of this article. Plentiful stocks are on hand 
and jobbers are hoping that the opening up of the real 
spring weather will stimulate movement. 

Washing Machines.—The demand for washing machines 
continue to show an increase. Recent shipments have put 
stocks in materially better shape than they were thirty 
days ago. 

Lamps.—Railroad embargoes are beginning to be felt in 
the lamp field. One of the largest jobbers is completely out 
of the 100-watt sizes, and the 75-watt size is becoming quite 
scarce. Shipments are coming through so slowly that the 
very brisk demand will badly deplete local holdings unless 
conditions improve immediately. 

Wire.—An acute shortage in popular sizes of weather- 
proof is felt throughout the section. The large sizes of 
rubber-covered are on hand in fair quantities, but No. 12 is 
very hard to obtain. Prices, rubber-covered, 28 cents; 
weatherproof, 29 cents. 





SEATTLE—PORTLAND 

The past week has shown a gradual decrease in the 
volume of business transacted in Seattle by electrical job- 
bers. Retailers also report business slowing up, although 
the decrease is not nearly so noticeable as in the case of 
jobbers. This condition is attributed by most jobbers to 
high prices and the general feeling of uncertainty which 
is more or less prevalent in this section. The incoming 
freight situation shows no improvement, consequently 
stocks, generally speaking, are in a bad shape. 

Building activities in Washington show a sharp increase 
in new construction either under way or ready to proceed. 
Business in all lines, from the manufacturer down to the 
retailer, reports a continuing tendency downward. No 
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price changes have been noted during the past week. 
The collection and credit situation remaing practically un- 
changed. There is considerable hesitation about starting 
much new work of any magnitude, and the inability to 
procure stock from the East seriously hampers business. 
There is a tendency among retailers and contractors to 
contract gradually rather than expand at the present time, 
materially reducing their overhead in an attempt to fore- 
stall the possible business depression. 


Motors.—Stocks, generally speaking, are shot to pieces, 
in the face of a steady demand especially for the smaller 
sized motors. Fractional sizes are practically unobtain- 
able, and no hope of immediate relief is entertained even 
by the optimistic jobbers. 

Schedule Material.—In the face of active demand, which 
is showing a decrease, jobbers’ stocks are nearing total 
depletion, with no immediate prospects of improvement. 
Shipments are slow, uncertain and exasperating. 

Flashlights.—Demand is showing an increase, but stocks 
are spotty with shipments coming in slowly. Battery sup- 
ply is running low. Prices show no change. 

Friction Tape.—An insufficient quantity is on hand to 
supply the demand, which is brisk. Shipments are coming 
through slowly and irregularly. Prices are trending up- 
ward. 

Lamps.—Local requirements are being well handled, but 
no excess stocks can be built up because of light ship- 
ments. In Puget Sound cities the demand for lamps for 
residences is heavy, but industrial sales are showing a con- 
tinual dropping off. 

Heating Devices.—Delivery dates are exceedingly un- 
certain and prices are trending upward. Sales are hold- 
ing up well, although the past week witnessed a noticeable 
decrease over the first weeks in May. 


Sewing Machines.—The movement during the past ten 
days shows a gradual decrease in orders. Spring weather 
is expected to stimulate demand. A recent shipment will 
care for immediate demand, but stocks as a whole are in 
poor condition. An early increase in prices is anticipated. 


SAN FRANCISCO 


Larger units of building are reported, but the number of 
jobs is somewhat smaller. Counter business and device 
sales have dropped off appreciably. As an indication of the 
trend of public expectation, all large department stores are 
announcing special sales to clear off their stocks before 
a drop which they seem to expect. Buyers announce that 
they are held to low budgets. Banks have decreased their 
loans to such sources, and the sales have been successful. 

Collections have lengthened from five to ten days over 
the good mark of forty-five days set earlier in the year. 
Electrical credits, too, have tightened and are cautiously 
extended. 

Wire.—Standard No. 19 twisted inside telephone wire is 
now selling for $15.50 per 1,000 ft. in 1,000 ft. lots. Stocks 
are fair and the demand is good because of the completion 
of certain big jobs requiring the runs. 

Bell-Ringing Transformers.—A slight drop in price has 
taken effect, the standard styles now selling for $1.35 each 
in lots of a dozen, and about 10 per cent higher for singles. 
The call is good with sizeable export orders reported. 

House Goods.—Annunciators, push-buttons, door openers 
etc., have jumped considerably in price, the average advance 
being 25 to 30 per cent. These articles are in good demand. 
The market for large return-call annunciators seems to have 
disappeared. 

Non-Metallic Flexible Conduit.—Prices on non-metallic 
flexible conduit are constant. Stocks are poor, however, 
most jobbers having just a small quantity on hand for speed 





orders. A few customers who purchased large shipments 
are doling their surplus out among less fortunate 
competitors. 


Insulating Tape——Tapes have jumped about 15 per cent, 
friction now selling for about 70 cents per pound in 100-Ib. 
lots, 8-oz. rolls. The demand is, of course, steady, and stocks 
are good. 
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Heavy-Duty Toggle Switch 


Harvey Hubbell, Inc., Bridgeport, 
Conn., has recently put on the market 
a heavy-duty toggle switch, No. 8102, 
of the surface type. 
It has a round base, 
28 in. in diameter, 
which can be fur- 
nished either slotted 
or solid and in com- 
position or porcelain. 
A simple sturdy 
mechanism is’ em- 





10-AMP. TOGGLE ployed, designed to 
SWITCH make it prompt and 
positive in action. 

The switch is rated by the Under- 


writers at 10 amp., 250 volts. 





Audion Vacuum Tube Detector 


The International Radio Telegraph 
Company, 326 Broadway, New York 
City, is manufacturing for experimental 
and laboratory use a single-tube de- 
tector, type RTD-102-A. The size of 
its bakelite panel is 6 in. x 68 in., and 
the instrument is made for interconnec- 
tion and combination with any desired 
form of arrangement of receiving ap- 
paratus, according to the manufacturer. 
This type is intended for use with the 
Moorehead-deForest-Marconi Class I 
(soft) detector tubes. The sockets are 
of the standard Army-Navy VT four- 
contact receiving-tube design, and the 
instruments are so constructed that 
other vacuum tubes may be used. It is 
designed so that there will be little or 
noe distortion inherent in the instrument 





SINGLE-TUBE DETECTOR OF UNIT TYPE 


and is said to be useful for receiving 
radio-telephonic messages. 

Standard grid condensers and grid 
leak-resistance units are furnished with 
each outfit. 





NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 
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Spartan Current Tap 


For use in connection with the sock- 
ets and bases of the interchangeable 
porcelain line, the Bryant Electric Com- 
pany, Bridgeport, Conn., has recently 
produced a current tap known as Cat. 
No. 78. This device is made of porce- 
lain, glazed finish, and is designed for 
convenient insertion between the porce- 
lain base or cap and the socket, to pro- 
vide an extra outlet for connecting ex- 


TAPS CURRENT FROM PORCELAIN 
SOCKET LINE 


tension-cord devices. The tap part is 
of standard Spartan type for use with 
any standard parallel-blade plugs. 


Battery Bell 
Battery bells with 24-in. and 8-in. 
nickel-plated gongs, for use as trans- 
portable calling devices, have been 





DRY BATTERIES ARE IN 
THE BASE 


placed on the market by the Electric 
Signal Manufacturing Company, Inc., 
31 Tremont avenue, Orange, N. J. Two- 
cell and three-cell flat-type dry bat- 
teries are used with the equipment. 


Motor-Operated Switchboard and 
Portable Graphic Instruments 


Improvements have been made by 
the Westinghouse Electric & Manufac- 
turing Company on its line of type M 
switchboard and portable graphic in- 
struments. Heretofore pens  weré 
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driven by solenoids damped by dash 
pots, whereas they are now driven by 
a small motor actuated by contacts in 
the main circuit. Damping is accom- 
plished by means of permanent mag- 
nets on an aluminum disk attached to 
the shaft of the pen-operating motor. 








PEN IS MOTOR DRIVEN 


The external resistance is in a com- 
pact unit form so that interconnections 
can be made to allow any instrument 
to operate on a control voltage of 110 
volts direct current or 25 cycles or 60 
cycles alternating current. A 220-volt, 
25-cycle or 60-cycle control resistor may 
be used. 





Rocking-Type Electric 
Brass Furnace 


For pouring directly into molds in 
rolling mills, foundries, smelting and 
refining plants, the Detroit Electric 
Furnace Company, Detroit, Mich., has 
developed an addition to its series of 
rocking furnaces. The equipment is 
designed to eliminate certain metal 
losses due to cooling. This direct- 
power type furnace is made in 500-lb., 





METAL MAY BE POURED DIRECTLY 
INTO MOLDS 


1,000-lb. and 2,000-lb. sizes, and these 
capacities may be increased 50 per cent, 
the manufacturer says, without de- 
creasing efficiency or metallurgical 
characteristics, by the use of special 
refractories heretofore unobtainable. 
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THE O. K. GIANT BATTERY COM- 
PANY, Gary, Ind., is asking for bids for 
the construction of a one-story plant, 50 
ft. x 400 ft., at West Gary, to cost about 
$60,000. The plans provide for the erection 
of ten other buildings of similar dimen- 
sions, which will make the total cost 
$660,000. 


THE CENTRAL ELECTRIC & LOCK 
COMPANY, 12 North Thirteenth Street, 
Philadelphia, will remove its plant to 1309 
Arch Street. 


WILLIAM H. MATLACK, formerly as- 
sistant sales manager, has been appointed 
assistant to the president of the Bluebird 
Appliance Company, St. Louis, Mo. 


THE ELECTRIC CONTROLLER & 
MANUFACTURING COMPANY, Cleve- 
land, Ohio, has appointed M. D. Goodman 
manager of its new Boston office, which 
will soon be established at 49 Federal 
Street, Boston, Mass. Mr. Goodman has 
been connected with the New York sales 
office of the company. 


THE BLAW-KNOX COMPANY, Pitts- 
burgh, Pa., has issued Vol. I, No. 1, for 
April, and No. 2, for May, of its new 
magazine entitled Blaw-Knox Life. 


THE WELLMAN-SEAVER-MORGAN 
COMPANY, Cleveland, Ohio, has elected 
John A. Penton, president of the Penton 
Publishing Company, director of the com- 
pany to fill the vacancy on the board 
caused by the death of Samuel T. Wellman. 


SLOCUM, AVRAM & SLOCUM LABOR- 
ATORIES, Inc., 120 Pacific Street, Newark, 
N. J., announce the appointment of G. A. 
Unger as general “Flexite’ sales agent 
and consulting engineer of its ‘“Flexite’’ 
division 


THE MUELLER ELECTRIC COM- 
PANY, Cleveland, Ohio, has moved its 
plant from 423-25 High Avenue to 2139-43 
Fairmount Road, where it will occupy a 
two-story building At the new location 
the company will have the necessary floor 
space for increased production of its line 
of battery clips, test clips and attachment 
plugs, and also for the manufacture of its 
new line of battery parts such as battery 
handles, terminals, etc. 


THE AERO ALARM COMPANY, Seattle, 
Wash., is negotiating with the American 
District Telegraph Company of New York 
and Chicago to act as active agent for its 
products, covering 120 cities throughout 
the country. The Aero company will re- 
serve New York, Boston, Philadelphia 
Seattle and Spokane, where it has already 
established branches 


THE FEDERAL TRADE COMMISSION 
during the month of April served formal 
complaints on the Universal Motor Com- 
pany, Oshkosh, Wis., and the Universal 
Products Company, Sandusky, Ohio, manu- 
facturers of electric lighting plants, for 
“passing off of goods.” 


THE ESTERLINE COMPANY, Indian- 
apolis, has appointed Ludwig Hommel & 
Company, Rose Building, Cleveland, Ohio, 
as exclusive representatives for that dis- 
trict. The Ludwig Hommel Company has 
for some time specialized in meter work. To 
cover the territory in eastern Pennsyl- 
vania, southern New Jersey, Maryland, 
Delaware and the District of Columbia, 
Linn O. Morrow of the Franklin Trust 
Company, Philadelphia, has been appoint- 
ed for the Esterline Company. Mr. Mor- 
row for a number of years has been con- 
nected with the sales department of The 
Cutter Company at Philadelphia and has 
been active in the technical affairs of the 
Association of Iron and Steel Electrical 
Engineers. 

THE APEX ELECTRIC SPECIALTY 
COMPANY, 77 Orange Street, Newark, N. 
J., has filed notice of an increase in capital 
stock to $103,000 for general business ex- 
pansion. 

THE OTIS BLEVATOR COMPANY, 
New York, N. Y., is planning an extension 
to. its foundry and forge shop and also 
improvements to existing buildings at its 
plant in Yonkers. 


MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 
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THE BENDER ELECTRIC COMPANY, 
147 East State Street, Trenton, N. J., re- 
cently incorporated with a capital stock of 
$125,000, is considering the erection of a 
new building to cost about $25,000. 


THE BUFFALO CHANDELIER COM- 
PANY, Buffalo, N. Y., recently incorporat- 
ed with a capital stock of $50,000, has ac- 
quired a building at Olak and Clinton 
Streets for its new plant. 


WALKER AND PRATT TO MANU- 
FACTURE ELECTRIC RANGES Klec- 
tric ranges are to be placed on the mar- 
ket soon by the Walker & Pratt Manu- 
facturing Company, 31 Union Street, Bos- 
ton, Mass, following the establishment of 
a new department by this long-established 
house, Known as the makers of the “Glen- 
wcod” coal and gas ranges. The company 
has been in business since 1865, when it 
was founded by George H. Walker, and the 








ALBERT L. SMITH 





factory at Watertown, Mass., is one of 
the largest and best equipped stove plants 
in the industry. Albert L. Smith has been 
appointed sales manager of the company. 
Mr. Smith is also vice-president of the 
Aetna Electric Appliance Company, with 
offices at 40 Court Street, Boston, Mass., 
ind for the past three years has been 
Eastern representative of the tathbone- 
Sard Electric Company. He has resigned 
from the latter post. Prior to becoming 
a manufacturer’s representative, Mr. Smith 
was for a time head of the electric range 
division of the Edison Electric Illuminat- 
ing Company of Boston. 

THE BOSTON WOVEN WIRE BRUSH 
COMPANY, has moved its offices and works 
from Lynn, Mass., to Reading, Mass. 

THE WORTHINGTON PUMP & MA- 
CHINERY COMPANY, 115 Broadway, New 
York City, announces that, in addition to 
the lines of hydraulic machinery which it 
has manufactured since 1840, it has now 
completed preparations to furnish improved 
water-power machinery of all capacities for 
low, medium and high-head service, includ- 
ing oil-pressure systems, waterwheel gov- 
ernors and other auxiliaries. It is enter- 
ing this field equipped to produce hydraulic 
turbines to meet the highest standards in 
design, efficiency and workmanship. 

P. T. BRADLEY has_ been appointed 
sales manager of the E. H. Freeman Elec- 
tric Company, 803 East State Street, 
Trenton, N. J 


THE FRANK ADAM ELECTRIC COM- 
PANY, St. Louis, Mo., announces the open- 
ing of its Pittsburgh office and warehouse 
at 7-9 West Canal Street, N. S., in charge 
of J. E. Mair, electrical engineer. Stocks 
will be carried for local distribution. 
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THE PACKARD ELECTRIC COMPANY, 
manufacturer of transformers and auto 
‘ables, has moved its Chicago office from 
19 South Wells Street to Room 1207, Fisher 
Building, 343 South Dearborn Street. 

THE McCLELLAN REFRIGERATING 
COMPANY, Chicago, has increased its 
manufacturing capacity so that the output 
of hotel, restaurant and meat-shop refrig- 
erating machines can be doubled in a short 
time. By next November the company ex- 
pects to have an additional daily output of 
fifty household refrigerating machines. 

THE BOOTH ELECTRIC FURNACE 
COMPANY, Chicago, has announced the 
removal of its executive and sales offices 
in that city to the building occupied by the 
engineering and producton office at 326 
West Madison Street, where adequate office 
space and facilities have been obtained to 
take care of all departments. B. G. Tark- 
ington, formerly industrial heating engi- 
neer with the Hodenpyl-Hardy Company, 
Jackson, Mich., is now at the Chicago of- 
fice in charge of district sales. The Buck- 
eye Products Company, 919 West Fifth 
Street, Cincinnati, which has charge of sales 
in the Cincinnati territory, has placed D. E 
Carpenter, formerly of the Detroit office of 
the Westinghouse Electric & Manufactur- 
ing Company, in charge of sales of Booth 
furnaces in that district. Among. the 
foreign offices recently opened by the com- 
pany is one at 321 Pitt Street, Sydney, Aus- 
tralia, in charge of Bartholomew Bannon 

THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY, East 
Pittsburgh, Pa., contemplates in the near 
future the erection of a factory building, 
900 ft. x 100 ft., for the manufacture of 
small motors. 

W. C. ROTT is now associated with 
Barton R. Shover, electrical, iron and steel 
plant and steam engineer, Oliver Build- 
ing, Pittsburgh, Pa. Mr. Rott has been 
connected with the iron and steel business 
for the past fiftten years in the capacity 
of operator, designer and chief engineer 

THE TRIANGLE CONDUIT COM- 
PANY, 50 Columbia Heights, Brooklyn, N 
Y.. has filed notice of an increase in cap- 
ital stock from $30,000 to $100,000. 

THE DEXTER WASHING MACHINE 
COMPANY, Fairfield, Iowa, is planning 
an addition to its plant, 80 ft. x 140 ft., 
to cost about $30,000. 

THE DELTA-STAR ELECTRIC COM- 
PANY, 2433-2453 Fulton Street, Chicago, 
has removed its Salt Lake City (Utah) 
office from the Walker Bank Building to 
59 Broadway. 

THE BLACK & DECKER COMPANY, 
Baltimore, Md., announces the removal of 
its Philadelphia branch office from the 
West End Trust Building to 318 North 
Broad Street. W. C. Allen is in charge 
The Cleveland branch office has been re- 
moved from 6524 Euclid Avenue to 6225 
Carnegie Avenue with G. A. Dodge in 
charge. 


Supply Jobbers’ Notes 


THE BALTIMORE ELECTRICAL SUP- 
PLY COMPANY, 309 North Calvert Street, 
Baltimore, Md., is planning to erect a new 
building. 69 ft. x 100 ft., to cost about $70,- 
000, at 331-35 North Calvert Street 


L. E. TROTTER, assistant sales man- 
ager of the Post-Glover Electric Company, 
Cincinnati, Ohio, was elected a director at 
a recent stockholders’ meeting of the com- 
pany. 


THE IOWA ELECTRICAL SUPPLY 
COMPANY, 203-7 Grand Avenue, Des 
Moines, Iowa, since the first of the year 
has extended its territory and has added 
three traveling salesmen to its force. C 
E Harding has recently been appointed 
purchasing agent of the company. 


THE CONTINENTAL RADIO & ELEC- 
TRIC CORPORATION, 6 Warren Street, 
New York, recently incorporated, will en- 
gage in jobbing, dealing and retailing radio 
equipment and electrical supplies. The of- 
ficers are: G. E. Burghard, president; John 
F. Grinan, vice-president; John Di Blasi, 
secretary, and Joseph Stantley, treasurer. 


THE WESTERN ELECTRIC COM- 
PANY is to build a $3,000,000 eleven-story 
concrete warehouse at 395 Hudson Street. 
New York City, 323 ft. x 340 ft., taking in 
the entire block. It is said that it will be 
the largest concrete building on Manhattan 
Island, and will be occupied jointly by the 
Western Electric Company and the New 
York Telephone Company. 


py 
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Foreign Trade Notes 
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THE EUGENE F. 
TRICAL WORKS, LTD., Montreal, Can., 
is erecting an addition to its plant, to be 
used for the manufacture of enameled wire, 
in addition to its products of wire, cable, 
ete 

FOREIGN CREDIT INSURANCE EX- 
CHANGE FORMED Announcement has 
been made of the organization of a mutual 
company for the insurance of credits in 
foreign countries, to be known as the Amer- 
ican Manufacturers’ Foreign Credit Insur- 
ance Exchange, Chamber of Commerce 
Building, Chicago. The purpose of this 
mutual exchange will be to supply adequate 
information on the financial status of for- 
eign merchants and a reasonable safeguard 
in individual business transactions. The of- 
ficers are: President, George R. Meyercord, 
president of the Meyercord Company, Chi- 
cago; treasurer, Samuel Hastings, president 
of the Computing Scale Company of Amer- 
ica; secretary, John M. Glenn, secretary of 
the Illinois Manufacturers’ Association. The 
general management is in charge of J. B. 
Benson, for many years sales and advertis- 


PHILLIPS ELEC- 


ing executive with John and Joseph Drys- 
dale & Company, Buenos Aires, Argentina, 


one of the largest importing houses in South 
America. 


2 
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Foreign Trade Opportunities 


Following are listed opportunities to enter 


foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

The manager of a cement factory in the 


Straits Settlements (No. 32,851) desires to 


ELECTRICAL WORLD 


A firm in Canada (No. 32,858) desires 
to purchase electrical washing and drying 


outfits. 

A manufacturing company in Switzer- 
land (No. 82,816) desires to purchase large 
quantities of varnish for use on handles of 
electric flatirons. It must be black and 
capable of withstanding heat. 


New Incorporations 
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THE FARM LIGHT CORPORATION 
OF VIRGINIA-CAROLINA, Norfolk, Va., 
has been incorporated with a capital stock 
of $25,000 to manufacture electric lighting 
systems. J. C. Gurley is president, and T. 
A. Pope is secretary. 

THE SWANSEA (S. C.) 
POWER COMPANY has been 
with a capital stock of $20,000. The officers 
are: C. L. Rast, president; C. L. Brooker, 
vice-president, and A. P. Jackson, secretary 
and treasurer. 


LIGHT & 


incorporated 


THE VICTORY STORAGE BATTERY 
COMPANY, Maryland Casualty Building, 


3altimore, Md., has been incorporated by 
A. J. Thompson, Edward B. Masterton and 
Henry Stockbridge. The company is capi- 
talized at $319,000 and proposes to manu- 
facture electric storage batteries for auto- 
mobile service, etc. 


THE PRESTO ELECTRIC COMPANY, 
New York, N. Y., has been chartered with 


a capital stock of $5,000 by F. Kaiser, M. 
Altschuler and M. M. Goldschmidt, 299 
Broadway, New York City. The company 
proposes to manufacture electrical goods. 

WATT & COMPANY, Johnson Building, 
Pineville, Ky., has been incorporated with a 
capital stock of $15,000 to manufacture 
electrical apparatus. The incorporators are 
P. E. Nuckols, R. M. Watt and N. R. Pat- 
terson. 

THE GILLIAM LIGHT & MOTOR COM- 
PANY, Union, S. C., has been incorporated 
by D. Fant and J. Louis Gilliam. The com- 
pany is capitalized at $25,000 and proposes 
to manufacture isolated light and power 
plants, etc. 





purchase a 1,000-hp. turbo-generator unit 
and two water-tube boilers. 
T 7 ‘ 7 
New England States 
BRUNSWICK, ME.—Plans have _ been 
prepared for the construction of a new 
power plant by the Cabot Manufacturing 
Company, to be used in connection with 
the proposed new cotton mill, for which 


contract was recently 
FORT KENT, ME. 
tric Company 


awarded, 

The Fort Kent Elec- 
contemplates the erection of 
a 33,000-volt transmission line to connect 
at Van Buren, Me., with the Maine & New 
Brunswick Electric Light & Power Com- 
pany, a distance of 43 miles. 

CHELSEA, MASS.—Bids will be received 
by Eli W. Hall, president for the trustees 
of the Soldiers’ Home, Room 815, Kimball 
Building, Boston, until June 1, to construct 
and complete the addition to and the altera- 
tion of the 


n ¢ power plant and new laundry 
building at the Soldiers’ Home, Chelsea. 
Proposal blanks may be obtained at the 


office of the architect, Harrison H. Atwood, 
61 Alban Street, Boston. 

LOWELL, MASS.—Work has been started 
by Aberthaw Construction Company, 27 
School Street, Boston, on the erection of a 
power house and manufacturing plant, to 
cost about $1,000,000, for the Lowell Weav- 
ing Company. 

NEW 


7 y BEDFORD, MASS.—The City 
Council has approved of changes in the 
lighting system on various streets of the 
city. 

SPRINGFIELD, MASS. The United 
Electric Light Company, 73 State Street, 


has awarded contract to the A. E. Stephens 


Company, 145 State Street, for the con- 

struction of a substation on North and 

Caren Streets, to cost about $100,000. 
STAMFORD, CONN.—Plans of the Pe- 


troleum Heat & Power Company of South- 
fleld Avenue include the erection of a foun- 
dry. for which estimates are now being 
received, and later the construction of a 
power house. The first unit of the plant is 
nearing completion. 





Middle Atlantic States 


ALBANY, N. Y.- 
& Power Company 
applied for 
sion lines 


The Consolidated Light 
y of Whitehall, N. Y., has 
permission to erect transmis- 
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Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 
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BUFFALO, N. Y.—The Niagara Machine 
& Tool Works, 633 Northland Avenue, are 


in the market for one 150-kw. motor- 
generator set to convert three-phase, 25- 
eycle, 2,000-volt alternating current to 230- 
volt direct current. 

GENEVA, N. Y.—The Empire Gas & 
Electric Company contemplates improve- 
ments to its plant, including the installa- 
tion of compressors, stokers, etc., to cost 
about $300,000. 

GLENS FALLS, N. Y.—The Adirondack 
Electric Power Corporation contemplates 


the erection of an electric power plant in 
the vicinity of Cranesville. Negotiations 
are under way for a site for the plant. 

LOCKPORT, N. Y.—Dumville & Company 
are in the market for a 3-hp., single-phase, 
60-cycle, 110-volt, 1,200-r.p.m. motor. 

NEW YORK, N. Y.—Contract has been 
awarded by the New York Edison Company 
to Clough Bourne, 101 Park Avenue, New 
York, for the construction of a three-story 


transformer station on East Sixth Street, 
to cost about $60,000. 
WELLSVILLE, N. Y.—The village of 


Wellsville has voted on 
the municipal electric 
cost about $35,000. 
BUTLER, N. J.—Bids will soon be 
ceived for the construction of a municipal 
electric lighting plant, to cost between 
$50,000 and $60,000. Runyon & Carey, 845 
Broad Street, Newark, N. J., are engineers. 


improvements to 
lighting plant, to 


rée- 


GLEN RIDGE, N. J.—The installation 
of a “white-way” type street-lighting sys- 
tem on Bloomfield Avenue is under con- 
sideration. 
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THE HOME LIGHT & POWER COM- 
PANY has been chartered with a capital 
stock of $150,000 to manufacture electrical 
appliances, ete. The officers are: 5S. O. 
Lindeman, Richmond, president, and L. R. 
Lindeman, Raleigh, N. C., secretary. 

THE MIDWAY ELECTRIC COMPANY, 
Shipsewana, Ind., has been incorporated 


with a capital stock of $25,000 to supply 
electricity for lamps and motors. The in- 
corporators are Jonathan Farver, Frank 
Bevington and E. A. Wolfe. 


THE SOMERSET (Va.) LIGHT & 
POWER COMPANY has been incorporated 


with a capital stock of $65,000 to dis- 
tribute electricity in Orange, Madison, 
Green and Louisa Counties. W. G. Buck- 


ner is president and D. F. Weaver is sec- 


retary. 
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Trade Publications 





TIT II 


LAVA.—The American Lava Company, 
Chattanooga, Tenn., is issuing a booklet en- 
titled “Lava,” describing the use of lava 
for mechanical and electrical purposes. 

THE ROLLER-SMITH COMPANY, 233 
Broadway, New York, N. Y., has issued bul- 
letin No. 150, describing its type HA pocket 
portable ammeters, voltmeters and watt- 
meters for alternating current. 

LIGHT FOR WORKSHOP. — Bulletin 
No. 85, issued by the Cooper Hewitt Elec- 


tric Company, Hoboken, N. J., entitled 
“What Good Light Means To You,” 
describes and illustrates the use of the 


Cooper Hewitt light in the workshop. 
INSULATORS.—The R. Thomas & Sons 
Company, East Liverpool, Ohio, is distribut- 
ing a fifteen-page booklet covering the 
Thomas Hewlett link-type insulator. 





BELLS, BUZZERS AND SIGNAL 
GONGS.—Stanley & Patterson, West and 
Hubert Streets, New York, N. Y., has re- 


bulletin No. 
describes 


ete. 


31, in 
its bells, 


which it 
buzzers 


cently issued 
illustrates and 
and signal gongs, 





HADDONFIELD, N. J. 
electrical and mechanical equipment will 
be used in connection with the proposed 
new municipal disposal plant, to cost about 
$75,000. 

JERSEY CITY, N. J.—Contract has been 
awarded by the American Butterine Com- 
pany, 1 Montgomery Street, for the con- 
struction of a manufacturing building and 
power plant on Henderson Street, to cost 
about $100,000. 

LAKEHURST, N. J.—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., contemplates the erection of 
a power house and a distribution system 
at the local navy yard. 

NEWARK, N. J.—Arrangements have 
been completed for extensions to the 
“white-way” type street-lighting system on 
Park Place and Broad Street. 

ALLENTOWN, PA.—The Phoenix Silk 


Considerable 


Manufacturing Company is having plans 
prepared for the erection of an addition 
to the power plant at its local silk mills. 


Carl A. Baer & Company, Land Title Build- 
ing, Philadelphia, are engineers. 

PHILADELPHIA, PA.—Frank Schoble & 
Company contemplates the erection of a 
power house, to have an initial capacity of 
about 1,200 hp., at its local works on Tenth 
and Oxford Streets. 


CUMBERLAND, MD. — Kelly - Spring- 


field Tire Company has awarded general 
contract for the erection of its rubber tire 
plant, to cost about $2,000,900, to the 


Hunkey-Conky Construction 
Cleveland, Ohio. The’ Riggs, 
Stringer, Inc., 216 North Calvert 
Baltimore, has received contract for fur- 
nishing and installing equipment for boile) 
house, power house, pumping station and 
main factory building, to include 8,000-hp 
boilers and two 5,000-kw. turbine generat- 
ing sets. 


Company of 
Distler & 
Street, 


LANSDOWNE, MD.—Bids will be re- 
ceived by P. C. Walsh, 3d, manager, 295 
Passaic Street, Newark, N. J., until June 
10, for the construction of a steel rolling 
mill for the National Steel Rolling Com- 
pany, 203 Keyser Building, Baltimore, Md., 
to cost $100,000, ineluding equipment 
Electric motors will be installed. 

MASSEY, MD.—The erection of an elec- 


tric 
the 


light plant is under consideration by) 


town officials. 





MAY 29, 1920 


FAIRMONT, W. VA.—Property of the 
Amos Coal Company has been acquired by 
M. R. Beerbower and others, who are 
planning to electrify the works and install 
considerable equipment. 


WHEELING, W. VA.—The Wheeling 
Electric Company has completed plans to 
establish a new power loop to run through 
Fulton at Rudler’s, where a substation will 
be erected, and continue on a straight line 
north to Windsor. The substation will 
supply the suburban district. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the Chief Signal 
Officer of the army, Washington, D. C., 
until June 5, Proposal 3635-126CP, for fur- 
nishing 17,000 fuses. Further information 
may be obtained at the above address. 





North Central States 


CANTON, OHIO.—Bonds to the amount 
of $750,000 have been voted for the erec- 
tion of a high school, to be known as the 
John H. Lehman School. Thayer & Thayer, 
Mercantile Building, New Castle, Pa., are 
architects. 


CLEVELAND, OHIO.—The City Council 
has authorized a bond issue of $500,000 
for the maintenance and necessary exten- 
sions along lines in territory served by the 
city. A similar amount, to be issued in the 
fall, will be asked for extensions into new 
territory. 


CLEVELAND, OHIO.—The erection of 
two electric transmitting stations, one at 
West 103d Street and Western Avenue, and 
the other near Euclid Avenue and East 
105th Street, is contemplated, at a cost of 
about $100,000 each. W. E. Davis, City 
Hall, is engineer. 


EAST CLEVELAND, OHIO.—The East 
Cleveland Hospital Commission has had 
plans prepared by A. M. Allen & Company, 
1900 Euclid Avenue, Cleveland, engineers, 
for the erection of a hospital, to cost about 
$600,000. Plans provide for electric light- 
ing equipment and the installation of an 
electric elevator. 


LODI, OHIO.—The Lodi Light & Power 
Company, recently organized, has taken 
over the local electric light plant and con- 
templates rebuilding the distribution sys- 
tem and the installation of a rotary con- 
verter to convert 25-cycle energy into 
60-cycle. 


MANSFIELD, OHIO.—The Kenny Foun- 
dry Company is planning the construction 
of a power house, foundry, ete. 


MOUNT VERNON, OHIO.—The installa- 
tion of a municipal electric power plant is 
under consideration. At present energy for 
street-lighting and driving pumps is sup- 
plied by the Ohio Power Company. 


LOTHAIR, KY.—The Kentucky & West 
Virginia Power Company, Land Title Build- 
ing, Philadelphia, Pa., plans extensive im- 
provements, to include the extension of its 
33,000-volt transmission lines to Yellow 
Creek, in Knott County, 6,600-volt lines 
from Blackey to Ulvah, Ky., ete. F. R. 
Weller, Washington, D. C., is consulting 
engineer, 


PADUCAH, KY.—A local site has been 
i.cquired by the Southern Textile & Ma- 
chinery Company, 433 South Third Street, 
for the erection of its new works. Plans 
for the first unit include construction of a 
power house. 


INDIANAPOLIS, IND.—On petition of 
Virginia Avenue business men, the board 
f public works has ordered electric light 
tandards placed on both sides of the Ave- 
ie from Washington Street to East Street. 


TERRE HAUTE, IND.—Permission has 
een granted the American Car & Foundry 
ompany to erect a brick and steel power 
ouse at its plant at Tenth and Crawford 
treets, to replace the building destroyed 

fire last fall. The cost is estimated at 
out $20,000. 


WASHINGTON, IND.—The City Council 

s authorized the construction of a munic- 

1 electric light and power plant at East 
Park, to cost about $115,000. 


NEWTON, ILL.—Bids will be received 
Fuller Beard, engineer, Chemical Build- 
St. Louis, Mo., until June 15, for 

ensions to the electric light plant and 

terworks and improvements to the pump- 
station, to cost about $50,000. 


TERLING, ILL.— Request has. been 
le by the Sterling Association of Com- 
ce that the City Council consider ex- 


ions to the boulevard lighting system. 








ELECTRICAL WORLD 


OSHKOSH, WIS.—Work has been started 
on the construction of a new plant for the 
Oshkosh Motor Truck Company. The first 
building consists of a machine shop and 
assembling floor, 102 ft. x 410 ft. An office 
building and transformer house will also 
be erected. 


PESHTIGO, WIS.—The Peshtigo Pulp & 
Paper Company has applied to the Wiscon- 
sin Railroad Commission for permission to 
construct a dam at Potato Rapids, on the 
Peshtigo River, for power purposes, in con- 
nection with the operation of a new sul- 
phite plant which the company plans to 
erect at Peshtigo, and also to operate the 
present paper mill. 


PORT WING, WIS.—A company is being 
organized by T. N. Okerstrom of Port Wing 
and others for the purpose of constructing 
a hydro-electric power plant and a dam 
across Iron River, to cost about $200,000. 
J. C. Jacobson, 533 Metropolitan Bank 
Building, Minneapolis, Minn., is engineer. 


BUFFALO, MINN.—Bids will be received 
by B. A. Bonstrum, village clerk, until 
June 4, for equipment, including two pumps 
and motors, one auto-starter for pumps, 
ete., in connection with the establishment 
of the deep well and water system in the 
village. The estimated cost of the project 
is about $60,000. 


ST. LOUIS, MO.—Bonds to the amount 
of $1,000,000 have been voted to establish 
a new street-lighting system. 


MOBRIDGE, S. D.—The construction of 
a hydro-electric plant at Mobridge on the 
Missouri River is under’ consideration. 
Plans also include erection of transmission 
systems, estimated at $1,000,000 and 
$7,000,000. 


LOUP CITY, NEB.—Separate bids will 
be received by the county clerk of Sherman 
County until June 27 for the erection and 
completion of court house, heating and 
plumbing, electric wiring, electric fixtures, 
ete. Plans and specifications are on file 
with the county clerk and with the Hen- 
ingson Engineering Company of Omaha. 


CALLISON, KAN.—Bonds to the amount 
of $15,000 have been voted for the erec- 
tion of a transmission line from Callison 
to Pratt, a distance of 9 miles. W. B. 
Rollins & Company, 209 Railway Exchange 
Building, Kansas City, Mo., are engineers. 





Southern States 


YOUNGSVILLE, N. C.—The construc- 
tion of a municipal electric lighting station, 
to cost about $20,000, is contemplated. J. R. 
Pearce is mayor. 


ANDERSON, 8S. C.—Improvements to the 
electric light and water systems in the mill 
village, to cost about $75,000, are contem- 
plated by the Equinox Mills. 


NEWBERRY, S. C.—Bonds to the amount 
of $18,000 have been voted for the installa- 
tion of a municipal electric light plant. 
E. S. Blease is Mayor. 


ADEL, GA.—Bonds to the amount of 
$12,000 have been voted for improvements 
to the electric light and waterworks system. 


BAINBRIDGE, GA.—The _ Bainbridge 
Power Company has awarded contracts to 
A. Dallam O’Brien, 1641 Amelia Street, 
New Orleans, La., for the construction of 
a power house and a dam in connection 
with the proposed water-power development 
on Spring Creek. The cost of the project 
is estimated at about $75,000. 


MADISON, GA.—Improvements to the 
electric light and water plant are under 
consideration. R. W. Parker is Mayor. 


SANDERSVILLE, GA.—Bonds to the 
amount of $40,000 have been voted for 
proposed city improvements, to include re- 
puilding the light plant. 


SOPERTON, GA.—Bonds to the amount 
of $10,000 have been submitted to the voters 
for the installation of a municipal electric 
light plant. 


FORT PIERCE, FLA.—Additions to the 
municipal electric light and water plant 
are under consideration. 


TALLAHASSEE, FLA.—Bonds to the 
amount of $175,000 have been authorized 
for the installation of electric light, gas 
and water plants. 


KNOXVILLE, TENN.—The board of 
managers is having plans prepared for the 
construction of a new power plant and 
laundry building at the Fort Sanders Hos- 
pital. 


MEMPHIS, TENN.—Receivers of the 
Memphis Gas & Electric Company have 
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been granted a permit for the construction 
of a booster substation at the west end of 
Elzey Place, to cost about $25,000. Other 
improvements are contemplated by the 
company. J. F. Ramier is general man- 
ager. 


FORT SMITH, ARK.—The plant of the 
Fort Smith Light & Traction Company, it is 
reported, has been destroyed by fire, caus- 
ing a loss of about $10,000. 


LITTLE ROCK, ARK.—E. L. Bruce & 
Company is in the market for a new or 
used 25-hp., three-phase, 60-cycle, 440-volt 
motor. 


MINDEN, LA.—Bonds to the amount of 
$20,000 have been voted for improvements 
to the electric light plant. George S. Car- 
roll is Mayor. 


BEAUMONT, TEX.—Arrangements have 
been made by the Eastern Texas Electric 
Company for a bond issue of $1,500,000, of 
which a part will be expended for improve 
ments to its plant, including the installa- 
tion of a 4,000-kw. turbo-generator. C. F. 
W. Wetterer is president. 


DALLAS, TEX.—The construction of an 
electric interurban railway from Dallas to 
Wichita Falls, a distance of 143 miles, is 
contemplated by a committee of Dallas citi- 
zens and the General Electric Company. 
Wiley Blair, of Dallas, is chairman of the 
committee. 


DALLAS, TEX. 3ids will soon be askéd 
by Martin C. Schwab, engineer, 30 North 
Michigan Boulevard, Chicago, Ill., for elec- 
tric wiring of the merchandise building to 
be erected by Sears, Roebuck & Company, 
Arlington and Homan Avenues, Chicago, 
Ill., at a cost of about $2,000,000. George 
Cc. Nimmons & Company, 120 South Michi- 
gan Avenue, Chicago, are architects. 


HOUSTON, TEX.—tThe city officials plan 
to construct a power house, barn, and im- 
prove shops; also install block signals and 
erect feed lines. Total cost is estimated 
at about $97,600. 


HOUSTON, TEX.—The Houston Lighting 
& Power Company contemplates the erec- 
tion of a 2,300-volt primary service line to 
West University Place. Cost is estimated 
at about $10,000. 


TOYAH, TEX.—The City Council has 
granted a franchise to Jesse Knight for the 
construction and operation of an electric 
light and power plant in this locality. 


VERNON, TEX.—Investigation is being 
made as to the necessity of an expenditure 
of $100,000 by the Texas Public Service 
Company for additions to its electric light 
and power plant. A. V. Foster is presi- 
dent of the Public Service Company. 








Pacific and Mountain States 


CENTRALIA, WASH.—The Kane Pneu- 
matic Shock Absorber Company have had 
plans prepared for the immediate erection 
of a 750-kw. to 1,500-kw. power plant at 
Fords Prairie. Peter W. Kane is president 
of the company. 


OLYMPIA, WASH.—Contract has been 
awarded to Albertson, Cornell Brothers & 
Simpson, Tacoma, for the construction of 
power and heating plants for the State 
Capitol group of buildings, at a cost of 
$155,263. 


SEATTLE, WASH.—An ordinance au- 
thorizing an appropriation of $495,000 to 
complete the construction of a pipe line and 
the installation of a 15,000-kw. generating 
unit at the Cedar Falls plant has_ been 
passed. An ordinance appropriating $511,- 
000 to complete the installation of a 15,000- 
kw. generating unit at the Lake Union 
steam plant has been referred to the Pub- 
lic Utilities Commission. 


EL SEGUNDO, CAL. The General 
Chemical Company, 25 Broad Street, New 
York, N. Y., has awarded contract to the 
J. G. White Engineering Corporation, 43 
Exchange Place, New York, for the con- 
struction of a group of factory buildings 
here, to cost about $2,000,000. 


LONG BEACH, CAL.—tThe Pacific Tele- 
phone Company plans to enlarge and im- 
prove its quarters, having leased the entire 
Giddings building. New equipment will be 
installed. 


LOS ANGELES, CAL.—The Board of 
Public Service has authorized the purchase 
of two motors for the San Fernando unit 
of the aqueduct power system and one for 
the Franklin Canyon unit, to cost about 
$200,000. This installation gives the city 
an additional 10,000 hp. 
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MONTECITO, CAL.—The Santa Barbara 


Telephone Company has authorized the 
erection of a telephone exchange building 
and the installation of modern telephone 


equipment 


REDDING, CAL.—Pacific Gas & Electric 
Company plans an expenditure of over $3,- 
000,000 on electrical developments in 
Shasta County, this season, The first items 
of construction will be two power houses 
in Hat Creek Valley, each developing 10,- 
000 hp., and the erection of a pole line from 
the power plants to Cottonwood 








SUSANVILLE, CAL.—The State Rail- 
road Commission has granted the Lassen 
Electric Company permission to issue $100,- 
000 in bonds, of which $64,000 will be used 
for the erection of a 25-mile transmission 
line from Susanville to Westwood, to carry 
electric energy which the company proposes 
to purchase from the Red River Lumber 
(Company. 


ORDWAY, COLO.—tThe installation of an 
ornamental street-lighting system in Dis- 
trict 1, is planned. J. B. Estes is clerk. 


ELECTRICAL WORLD 


Canada 
BRAMPTON, ONT.—Bids are being re- 


ceived by W. Treadgold of Brampton for 
furnishing and delivering a turbine pump 
with electric motor, rated at about 500 gal. 
per minute. 

CHELSEY, ONT.—W. G. Durst desires 
to purchase 2, 3, 5, 10 and 15-hp. electric 
motors, three-phase, alternating current, 
220 volts. 


ELK LAKE, ONT.—W. H. Seamon, man- 
ager of the Matachewan Gold Mines, is con- 
sidering the installation of a 100-ton crush- 
ing mill, to be electrically operated. The 
cost is estimated at about $50,000. 


GRAND BEND, ONT.—A bylaw author- 
izing the installation of a hydro-electric 
system, will soon be submitted to the rate- 
payers, Henry Eilber, Crediton, Ont., is 
clerk. 


PETERSBORO, ONT. The Canadian 
General Electric Company has awarded 
contract to John E. Hayes, 219 Park Street, 
for the construction of a factory, to cost 
about $500,000. 
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TORONTO, ONT.—Plans are being pre- 
pared by the H. M. Lane Company, engi- 
neers, Windsor, Ont., for the construction 
of a machine shop, 52 ft. x 180 ft., for the 
Grinnell Company. Electric lighting equip- 


ment and electric motors will be installed. 
DANVILLE, QUE.—Plans .are_ under- 
way for the erection of an electric light 


plant in Danville. 
treasurer. 


Mr. Brown is secretary- 


Miscellaneous 


PANAMA.—Bids will be received at the 
office of the general purchasing officer of 
the Panama Canal, Washington, D. C., 
until June 12, Circular 1371, for furnishing 
electric welding outfit, vacuum exhaust out- 
fit, steel, electric bells, marine connecting 
boxes, copper cable, conduit cutting tool, 
fiber conduit, condulets, cut-outs, electric 
fans, signal lantern, motor, lighting pro- 
jectors, lead sleeving, transformers, etc. 

PETERSBURG, ALASKA—Bonds have 
been authorized for the erection of an elec- 
tric light and water plant. The develop- 
ment of a water power system is also con- 
templated. 
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IGNITION AND LIGHTING DEVICE; 
Neuland, San Francisco, Cal. 
Sept. 6, 1916. Combines ad- 
of both battery and magneto 


oF 
al, 


1,338,324. 
Alfons H. 
App. filed 
vantages 
ignition. 

1,338,328. CLock System; Arthur F. Poole, 
Chicago, Ill. App. filed Sept..10, 1917. 
Used with commercial alternating-cur- 
rent distribution systems. 

1,338,333. ConTroL SysTeEM; Karl A. Sim- 
mon, Edgewood Park, Pa. App. filed 
Sept. 21, 1916. Electric vehicle motors 
operated through a number of resistance 
and field control positions when con- 
nected in series and in parallel relation. 

1,338,33 CircuIT INTERRUPTER; Joseph 
Slepian, Pittsburgh, Pa. App. filed Jan. 


aS, “29as. Dissipates electromagnetic 
energy of circuit when interrupter is 
opened, 

1,338,350. TELEPHONE SYSTEM; William 
\itken, London, Eng. App. filed March 
20, 1917. Connecting means for each 
subscriber’s line so that connection can 


be obtained with one of a number of 
different outgoing and incoming lines. 
1,338,352. ELECTRICAL PROCESS AND APPA- 
RATUS FOR COMPOUNDING LIQUIDS WITH 
GASES OR OTHER COMPONENTS AND THE 
Propucts THEREOF, INCLUDING CARBON- 
ATING BEVERAGES; Jacob E. Bloom, Brook- 
170, Bee Be App. filed Sept. 30, 1919. 
Compounding by electric attractive forces 
or stress including electric absorption. 


1,338,353. EXLECTRICAL PROCESS AND APPA- 
RATUS FOR THE DYEING OF FURS AND 
OTHER MATERIALS AND THE PRODUCTS 


RESULTING THEREFROM ; Jacob E. Bloom, 
Brooklyn, N. Y. App. filed Sept. 30, 1919. 
Fastening of dyestuffs on hair or fur by 
electrical absorption. 

1,338,359. ELECTRIC SINGEING FURNACE; 
Ora <A. Colby, Larimer, Pa. App. filed 
Oct. 30, 1918. Uniform singeing of cloth. 

1,338,367. SINGLE-PHASE MoTOR-CONTROL 
SYSTEM; Rudolf E. Hellmund, Swissvale, 


Pa. App. filed Oct. 3, 1917. Manual or 
automatic control of speed and power 
factor dependent upon load applied to 
motor. 


1,338,868. SYSTEM OF CONTROL FOR ALTER- 
NATING-CURRENT COMMUTATOR MOTORS; 
Rudolf E. Hellmund, Swissvale, Pa. App. 
filed Sept. 28, 1917. Permits not only 
control of speed and of power factor but 
also of degree of compensation to insure 
proper commutation for various condi- 
tions of load on motor. 


1,338,370. AUTOMATIC TELEPHONE SYSTEM ; 
Harry E. Hershey, Whitewater, Kan. 
\pp. filed March 10, 1916. Single group 
of connector switches for each group of 
polystation lines. 

1,338,380. VIBRATORY CONVERTER; Oscar M. 
Leich, Genoa, IIL. App. filed Oct. 31, 
1918 Telegraph sounders supplied from 
a common source of unidirectional pulsa- 
tory current obtained from an alternat- 
ing-current source of supply. 

1,338,408. ContTROL SYSTEM FOR ELECTRIC 
FURNACES: Frank Thornton, Jr., Mans- 
field, Ohio. App. filed June 29, 1918. 
Automatically varies current supplied to 
furnace in accordance with variations in 
temperature. 

1,338,412. PRIMARY BATTERY; Charles A. 
Xardell, Utica, N. Y. App. filed March 
13, 1919. Current capacity of relatively 
high voltage for a given size of battery 
for all practical purposes non-polarizing. 
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1,338,439. METALLURGICAL METHOD AND 
APPARATUS ; Guyon F. Greenwood, George- 
ville, Quebec, Canada. App. filed July 
19, 1918. System for roasting, reducing 
and refining oxide, carbonate and other 
ores, 

1,338,440. PropuctTion or LEAD; Guyon F. 
Greenwood, Georgeville, Quebec, Canada. 
App. filed July 23, 1918. Electric heat- 
ing element in drum for roasting sul- 
phide ores. 

1,338,465. GALVANIC BATTERY; Roscoe J. 
Smith, Newark, N. J. App. filed Dec. 
22, 19165. Battery cell of considerable 
weight quickly moved and lifted without 
imposing undue strains on cells. 

1,338,492. ART OR METHOD OF PRODUCING 
PHOTOGRAPHIC SCREENS FOR HALFTONE 
WorkK; Harry A. Corbett, New York, 
N. Y. App. filed March 28, 1916. Master 
plate quickly and accurately duplicated. 


1,338,497. TELEGRAPH INSTRUMENT; Thomas 


J. Dunn, Jersey City, N. J. App. filed 
March 22, 1917. Sending devices for 
transmitting messages by element ver- 


tically upstanding from base and vibrat- 
ing about one end as a center. 

1,338,521. IGNITION DETECTOR AND SPARK 
INTENSIFIER; Alexander Q. Nash, Kansas 
City, Mo. App. filed April 26, 1918. In- 
dicates condition of controlling circuits 
for gasolene engine. 

1,338,523. ADVERTISING APPARATUS; Jacon 
R. Osborne, Clinton, Mo. App. filed Aug. 
Sa, sent. Advances web and controls 
its movements to a predetermined point. 

1,338,548. ELECTROMAGNET; Charles E. 
Avery, Trenton, N. J. App. filed March 
27, 1917. Eliminates chatter of armature 
and secures an increased range of move- 
ment. 

1,338,568. Etrectric Motor; Leonard Foote, 
Pedro Miguel, Canal Zone, Panama. App. 
filed Nov. 4, 1918. Large number of 
poles provided within a small space for 
low-speed motor the field structure of 
which is applicable to both alternating- 


current and direct-current motors. 
1,338,611. ELECTRICALLY HEATED DRAFT 

DEVICE; Warren A. Brown, Hempstead, 

N. Y. App. filed Jan. 6, 1919. Toy of 


revolving draft or 


current of 


type 
air. 


operated by a 


1,338,631. ELectric FURNACE; Jonas Her- 
lenius, Brooklyn, N. Y. App. filed Feb. 
8, 1918. Aperture through which elec- 


trode projects into furnace sealed against 
air leakage. 

(Issued May 4, 1920) 

BATTERY Box; Thomas L. Moor- 
App. filed Feb. 27, 
battery on 


1,338,690. 
man, Farmville, Va. 
1920. Protective casing for 
Ford cars. 


1,338,717. Process oF MAKING ELECTRICAL 
RESISTANCE UNITS; Charles Wirt, Phila- 
delphia, Pa. App. filed Oct. 22, 1918. 
High resistance in proportion to its size. 

1,338,718. REGULATING SYSTEM; Walter R. 
Woodward, Wilkinsburg, Pa. App. filed 
July 11, 1916. Combination of current 
transformers of different characteristics 
used with an automatic regulator. 

1,338,734. MINERAL-MANURE PROCESS; Wool- 
sey McA. Johnson, Hartford, Conn. App. 
filed Feb. 2, 1915. Commercial process 
for utilizing feldspar in production of 
mineral manures by electric furnace. 


1,338,756. RECEIVER FOR WIRELESS TELE- 
GRAPH AND TELEPHONE CIRCUITS; Frank 
E. Summers, Memphis, Mo. App. filed 
April 28, 1916. Weak impulses from 


distant sending stations are amplified, so 
thatsthe transmitted signals will be in- 
creased in intensity. 

1,338,758. IMPULSE STARTING MECHANISM 
AND METHOD OF OPERATING THE SAME; 
Max Tost, Detroit, Mich. App. filed Jan. 
2, 1918. Impelling spring restressed with- 


out turning the driving unit for that 
purpose. 

1,338,762. ELECTRICAL WELDING MACHINE; 
Edwin M. Bassler, Milwaukee, Wis. App. 
filed Oct. 6, 1919. For butt welding rods, 
bars, pipes and tubes, the pieces being 
forced together by hand or foot power 
applied by the machine operator. 


1,338,812. ELECTROTHERAPEUTIC APPARATUS: 
Wendell L. Carlson and Earl C. Hanson, 
Washington, D. C. App. filed July 12, 
1919. Frequency currents for imparting 
beneficial effects to the body. 

1,338,857. EZNGINE-STARTING AND AUTOMO- 
BILE-LIGHTING SYSTEM; Justus B. Entz, 
Cleveland, Ohio. App. filed March 11, 
1912. Motor in starting engine has high 
starting torque and when driven by the 
engine serves at varying speed as a con- 
stant potential generator. 

1,338,881. PRODUCTION OF IRON IN AN ELEC- 
TRIC FURNACE; Guy J. Stock, Bradford, 
Eng. App. filed Feb. 13, 1920. Endo- 
thermic chemical reaction results in con- 
version of ore to metallic iron and sub- 
sequent melting of reduced metallic ‘ron. 

1,338,884. TRANSFORMER; Chester H. Thor- 
darson, Chicago, Ill. App. filed Dec. 8, 
1913. Separately wound winding sections 
spaced to insulate winding sections one 
from the other and to provide ventilating 
passages so that all turns of each section 
are exposed on opposite sides of section 
to action of cooling medium. 

1,338,888. METHOD OF MAKING THERMO- 
PHONES; Anthonius M. Van Doorn, New- 
ton, Mass. App. filed March 21, 1919. 
Number of wires form loops between 
points of attachment to electrodes, being 
made by Wollaston process with a plati- 








num core and a silver coating. 

1,338,889. APPARATUS FOR RADIOSIGNALING ; 
Roy A. Weagant, Roselle, N. J. App 
filed Feb. 1, 1916. Cold element con- 
nected with indicator and a point upon 
filament. 

1,338,952. APPARATUS FOR REGULATING THF 
STRENGTH OF ELECTRIC CURRENTS’ FOR 
MEDICAL PURPOSES; Minos’ Nicoletis 
Paris, France. App. filed July 17, 1918 


Clock-driven .mechanism for periodical] 
and automatically varying resistance. 


1,338,984. COMBINED WAVE CHANGER AN! 
WAVE METER; Guy Hill, Washington 
D. C. App. filed Oct. 7, 1918. For de 


termining wave lengths and for simulta 
neously adjusting both wave change! 
and wave meter. 








